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We are in the midst of celebrating the
Bicentennial of a country that was
founded in 1 776. Did you know that we in
the College of Agriculture are also
in the midst of a Centenn ial celebration?
That's the fou nding of the Agricultural
Experiment Station, the f i rst of which was
established in Connecticut in 1 875. Ours
was started in 1 887.
Both of these events are partly
responsible for this publication . It seemed
an appropriate time to take stock of what
we have accomplished and to look ahead
at what the future holds. We don't do this
often enough. We thank the South Dakota
Bicentennial Commission for helping
make this publ ication possible.
As you read, I hope you will agree that
your College of Agricu ltu re at South
Dakota State U n iversity has been " in the
middle of things." More than that, I thi n k
you w i l l find w e have been leading and
shaping "change." We l ike it that way.
There are three components u n ique to a
land-grant institution : ( 1 ) Our student
body-which is extremely i mportant
because here is where we train the men
and women who have been responsible
for many of the other activities mentioned.
(2) Cooperative Extension Service-which
is our off-campus educational effort. It is
aimed at people of all ages and seeks to
provide all types of information on which

producers, consumers, and others can
make decisions. Topics range from crop
and l ivestock prod u ction, home
economics and 4-H. to controversial
public issues. (3) The Agricultural
Experiment Station-our research
component on which we build an
information base.
This total educational system has come
to be envied by the world . Each year
hundreds of foreign officials and students
come to the U.S. to study the land-grant
college concept. A number of them are on
our own campus.
Compared to other states our work
force is not large. Our college includes 87
scientists, 1 95 Extension personnel
(including 1 1 5 county and home
economics agents), plus 74 on o u r
instruction staff whose m a i n
responsibility is classroom teaching.
Since many hold combination
appointments, we think our students and
the state i n general reap the benefits of the
best of all three. I n add ition, we have a
su pport staff made u p of dedicated
clerical and technical help.
Some folks say we have been too
modest about taking credit for many
things that have happened in the state.
That may be. But while our college is
proud to have served as a catalyst for
many types of happenings, we are well
aware others have made significant
, contributions to these accomplishments.
Had it not been for the large n umber of
farmers and ranchers willing to try new
things: had it not been for the hund reds of
volunteer leaders that have helped county
and home economics agents plan and
carry out educational programs; had it not

been for help willingly provided by a host
of organizations, busi nesses. and
agencies, we simply cou Id not claim credit
for any of the thi ngs outlined here. In fact.
many of them might never have happened
at all.
The combined budgets of the College of
Agricultu re will be about $8.9 mi llion for
1 975-76. About a third is federal tax
dollars; about two-thirds is state dollars .
although part of this comes from student
fees, grants . etc. We hope you feel that the
money has been invested wisely. The story
about rust research in winter wheat
ind icates benefits in 1 966 alone equal to
our total 1 975 budget. The story on the
armyworm campaign in 1 969 showed $1 3
mill ion saved. We want you to know that.
Bear in m ind that these stories are only
h ighlights. There are dozens of success
stories that space does not permit us to
tel l . We haven't mentioned 4-H which has
been a core program for Cooperative
Extension since it began. We haven't
mentioned all of the crop seed and variety
testing work nor the diagnostic work that
is done by our Experiment Station and
Extension personnel.
While prod uction agriculture is
i m portant i n our world today, we also want
you to know that we care about social and
environmental issues and devote a
substantial portion of our time and effort
to these areas.
One of the greatest challenges facing us
is that of determi n ing program priorities
within the l i m itations of financial and
professional resources. We are i n a period
of increasing demands for our assistance
coupled with tight budgets and less than
adequate appropriations from all sources.
We need you r help and understanding in
determining these priorities.

fJ�LJ�
D. Dearborn , Dean

Restoring
balance
Some 1 0,000 years ago, probably in the
moist soil along a riverbank, a man
pressed a seed into the ground with his
thumb.
And became this planet's first farmer.
Even when he grubbed out a small plot
and planted a fistfu l of seeds, his plants
were still wild. They sti ll carried the
immense adaptability of wild plants to the
environment.
We have changed all that. We have
created and destroyed plants at will. Most
of our cultivated p lants have no

recognizable wild cousins, and they are
completely dependent u pon us to prevent
them from becoming extinct.
We have come to rely more and more on
fewer and fewer kinds of plants. The
majority of our products now come from
about 17 species.
That should make us worry. It bothers
the scientists in the Botany-Biology
Department at SDSU. Obviously, if vast
acreages are covered by "tame" plants
with manipulated genes (inheritance
factors), then bad weather, insects. and
diseases could w i pe out a good share of
our food supply.
And there's no need to belabor the poi nt
that what happens to food production in
South Dakota affects the world. Ninety
percent of the exportable food grain
su pply in the world comes from the tall
grass prairie region of which South
Dakota is a part.
Prairies: savings banks
for the future
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The crop plants that feed the world owP
their existence here to the prairies of the
past. If we will continue to grow crops in
South Dakota, we m ust borrow from the
prairies of the future.
The tall grass prairies of the past have
contributed 1 8-24 inches of deep, dark
soi l, formed over eight to ten thousand
years of humus building. This soil now
nou rishes corn , wheat, and soybeans for
the world market.

To keep ou r crops healthy, to give them
the stamina and "bloodlines" to continue
feeding the world , we must return to the
native library of survival genes, the prairie.
Through the efforts of the Botany-Biology
Department, The Nature Conservancy.
and interested citizens, parts of the prairie
are being preserved.
On the prairie, over a thousand species
of plants, animals, and insects live
together in a balanced l ife support system.
These areas are genetic banks where
many successfu I forms of life are stored in
their natu ral environment. The native
plants have survival characteristics our
crop plants need, now and i n the future.
We m ust have prairies and natu ral plants
about so that we can withdraw those
characteristics when we need them.
We are saving some portions of native
prairie against future needs. One area, 20
m i les south of Brookings, is the Sioux
Prairie. A second, 60 m iles north of SDSU,
is the Altamont Prairie. Another area, just
recently acqu ired by Nature Conservancy,
is west of Leola in M cPherson County.
Together, they comprise over 7800 acres
of prairie.
Our prairies are m uch more than gene
storehouses. It is a fitting Bicentennial

contribution of the Botany-Biology
Department to preserve remnants of these
areas that were a source of inspiration to
artists and writers.
Our c u ltu ral heritage would be much
poorer without the contributions of
Harvey Dunn, Willa Cather, Laura Ingalls
Wilder, Hamlin Garlin, George Catlin,
F rederic Remington, Mari Sandoz. and
Sinclair Lewis. Our own lives and those of
our grandfathers have been enriched by
the bold "turkey-foot" of the big
bluestems and the spring promise of
pasque flowers.
Test-tube babies
thriving In the labs

Remember that man on the riverbank?
He only learned to bury seeds of plants
he could eat. H is descendants selected the
best plants, and produ ced hybrids and
new varieties by plant breeding. The latest
major step in crop c ultu re is to produce

Botany-Biology
plants ("test tube babies") from somatic
(vegetative. as opposed to reproductive)
cells i n the laboratory. The
Botany-Biology Department staffers can
grow complete plants from a "starter"
mass of undifferenti ated callus in a test
tube.
This has made it poss ible for us to
produce great n u m bers of genetically
alike individuals (identical twins on a
grand scale), hybridize them vegetatively,
and i n troduce specific genes. Now we may
be able to reestablish in their native
habitat some of the 1 4 1 endangered plant
species we have in South Dakota.
We may also revol utionize the crop
prod uction of the future if we succeed in
introd ucing specific genes i nto unrel ated
plants. We can produce hybrids of plants
that do not normally cross. We may
i n troduce the perennial habit into annual
crops, the nitrogen-fixing habit into
monocots and nonlegu mes.
In the future we may save space for the
home gardener by crossing a potato and a
tomato. This would give us a plant that
produces tomatoes above ground and
potatoes below. A potmato plant?
Again, the prai rie plants will be one
i m portant source of material for these
"engineered" plants.
Reaching for the ultimatea teacher and a student on a log

Whether th i s plant revo lution occ u rs
depends upon the young pioneers we are
tra i n i n g today in o u r botany-biology
laboratories.
To chal lenge the imagination of these
young scientists, the Botany-Biology
Department has developed the
Individualized I nstruction Center.
Hundreds of SDSU freshmen students
pou r into the botany-b iology labs each
year. Some plan to major i n the field ,
others are meeting their science
requ i rements for other degrees.
Trad itionally, we have used lectu re notes
and the blackboard to con vey i nformation
to them.
Just about all that we have
accom plished with these methods is to
keep these i n q u i ri n g yo u n g people a safe
d istance from the i nstructor.

But a phi losopher once said that the
best teaching environ ment is a log, the
teacher on one end , the learner on the
other.
The SDSU Botany-Biology Department
has transformed co m pu ters and all their
elaborate mac h i nery into that log. They
release the instructor from the lecture
stand at the front of the room . He' s now
avai l able, and is l i kely to be at the elbow of
a student examining his first living cel l
through a m icroscope, or g u i d i n g another
through a land-use plan n i n g exercise.
Small-group and individual inquiry
sessions have replaced large-group
inst ru cto r-cen tered p resen tat ions.
E ighteen hundred students a year take
cl asswork in the Botany-Biology
Department.
Differences of opinion,
and our role In solving them

Helping the scientists and decision
makers of tomorrow is our job. But what
about you-the decision makers of today?
It isn't just the farmer that has a stake in
land use or clean water. I t's anybody who
stands in a grocery checkout l i ne, or
throws away a can or a piece of paper. We
all want to leave o u r ch ildren a healthy and
harmonious envi ronment. But how do we
do it?
To help South Dakotans make decisions
about their en v i ronment, the
Botany-Biology Department has added an
Extension environmental specialist.
That means controversial issues--land
use, lake management, water pol l u tion
laws, and any other area that fall s u nder

the general term "natural resources
management." The environ mental
specialist g ives you the most factual, most
unbi ased information that i s available.
You make the decisions. We only show
you the o p tions and alternatives that you
have.

Stand i ng behind the man on the
riverbank was only his fa mily clan.
Standing beh i nd us in the year 2000 will be
nearly 7 billion people-all hu ngry.
The science and tech nology and
attitudes of the past may have led us into a
box; it's dou btful that 1 7 species can feed
7 billion people, considering that d isease,
drought, or other climatic change could
have a drastic i m pact if i t affected even
one of those species over a wide-enough
area.
We must continue to search among the
prairie plants for fresh blood for ou r
food-prod u c i ng crops. We must
synthesize new plants by new methods.
We must encourage i m ag i n ation and
creativity as well as ed ucate the you ng
people who i n herit these tasks.
These contri butions of the
Botany-Biology Department may go far
toward feed ing the hu ngry world i n the
decades ahead.
O

Answering
pressing questions
"

.

.
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A popular conception of the chemist is a
white-frocked man squ irreled away on the
top floor of some remote building on a
college campus.
But this isn't the picture we get of the
ag ricultural chem ists at SDSU.
The charge to the first analytical
chemist h i red by the Dakota Experimental
Station back in 1 888 was that he
contribute to "the successful completion
of experiments of the other departments"
and that he provide a service to farmers by
making "analyses of soils, waters, foods
and forage."
That indeed has been the contin u i n g
r o l e o f t h e Station B iochemistry Section .
Water that's
fit to d rink

That first chemist assu red prospective
i m m i grants that "wholesome" water
cou l d i ndeed be fou nd in Dakota. His first
recommendation was that barns and
outb u i ld i ngs be located as far away from
the well as possible to reduce
contamination.
Checking water quality for household ,
irrigation , l i vestock, and poultry use
subsequently became an i mportant
activity for the staff.
Much of the water in the state is very
high in mineral content. Biochem ists
worked with home economists in a study
that estab lished acceptable m i neral
content levels for water to be used for
laundering and cooking .
With animal scientists they determi ned
the tolerances of various classes of
livestock and poultry to waters having
high salt content. This information proved
to be extremely useful d u ring the very d ry
sum mer of 1 974 when water su pplies in
South Dakota became short.
The cause of cattle losses from d rin king
water containing i n excess of .7% total
salts were i m mediately confirmed. What
could have been catastrophic losses for
some producers were avoided.
I t was partly because of an impressive
research record in water quality studies
that mem bers of the department were
co ntacted by the Agricu l tural Section of
the national E nvironmental Protection
Agency in 1 972 to develop EPA water
quality standards for livestock.
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Settlers brought sugar beets with them ,
a n d for a time i t appeared that beets would
be an i m portant crop. The section has
done a good deal of research on sugar
beets.
The f i rst report was printed in 1 889 and
dealt with sugar content analysis of beet

varieties that might be grown in the state.
Sugar beet production did thrive for
some time in the western part of the state,
but the industry succ u m bed to the
relocation of processing faci lities nearer
areas of g reater production. The basic
information may again be useful if the
crop is reintrod uced .
The vlllain selenium
shown to be a friend

One of the most significant research
find ings by the department came from a
study started in 1 929. The orig inal
problem was "alkali disease" in farm
animals.
Previous investigators had been unable
to determ ine the cause of the malady.
After 4 years of cooperative research
with the U.S. Department of Ag ric u lture,
the SDSU biochem ists d i scovered that the
problem was caused by selen i u m , an
element that occurred naturally in small
amounts i n certain soil types. Plants
absorb and concentrate the element, and
animals eating these plants develop
typical signs of poisoning.
By 1 940 biochem ists had gathered
eno u g h i nformation to map the areas
where selen i u m was concentrated
enough to be a problem for l ivestock
producers.
At fi rst, researchers worked on control
measu res. These studies were expanded
to i nclude how animal bodies react to
sele niu m and selen i u m -containing

compounds. A fl u rometric method for
sele n i u m a nalysis was developed and has
been i ncl uded i n the Methods of the
Association of Official Analytical
Chemists.
Basic research on selen i u m cond u cted
in South Dakota has led to other research
which established that sele n i u m is
actually essential to the diet.
I n fact, in 1 974 the Food and Drug
Ad m i n istration approved the addition of
selen i u m to animal di ets.
This could provide substantial
econo mic benefits to swine and pou ltry
producers in seleniu m-deficient areas.
Wor:< on n itrate poisoning started i n

1 939 after another experiment station

demonstrated that high levels of n itrate
were responsible for "oat hay poi son i ng"
in l ivestock.
SDSU biochemists fou nd out why plants
store n itrates i n their tissues and
d i scovered that water can also contain
excessive and d an gerously high
quantities of nitrates. They also learned
that these nitrates can become
concentrated i n water through the
freezing process. This hel ped explain
some previously obscure reasons for
cattle losses around the state.
Begin n i ng about 1 960, research tu rned
to the response of animals to n itrate under
a variety of dietary and environmental
conditions. Not only are ni trates capable
of poisoning, but they were th ought to be
responsible for a n u m be r of secondary
effects.

Chemistry

Subsequent work on nitrate and nitrite
effects on growing poultry, laying hens,
pigs from birth through reproduction.
beef cattle, and sheep permitted a
reexamination of the relative seriousness
of the nitrate problem.
Alarm about many of the possible
effects of n itrate was shown to be
u nwarranted . Experiment Station
biochemists now possess the basic
knowledge needed to make practical
control recommend ations.

Scientists here observed that low
blood-magnes i u m levels were associated
with the disease. They then found that
grass tetany problems could be avoided if
ani mals were on a diet containing
mag nesiu m supplements d u ring the
critical spring tetany period .
Economic side benefits inc l ude the
weight gained by animals that previously
were suffering only from minor effects of
the magnesium shortage.

At the request of South Dakota livestock
growers. research on another important
disease called " u rinary calcu li" in cattle
and sheep began in 1 957. It took 1 0 years
of research work to define the causes of
this common disease of feed lot animals.
They discovered three possible causes:
an excess of phosphorus in the animal
diet; a calcium to phosphorus imbalance
in the diet: and factors that contribute to
formation of an alkaline u rin e.
Effective preventative measu res were
then outlined and the information widely
distributed to livestock producers. The
incidence of the phosphatic type of
urinary calculi cases in South Dakota
feedlot animals has since dropped
dramatically.

In another cooperative project, a
method for expanding some South Dakota
shales was developed. First described in
the late 1 940's, this method has fou nd
extensive commercial application ,
especially in the manu facture of
light-weig ht concrete block.
A variety of other research has been
cond u cted by the g ro u p over the years.
For example, they perfected a method for
the preparation of a protein concentrate
from fresh alfalfa, a tech n ique now
emp loyed in some large-scale
experimental operations; they
demonstrated that corn silage losses in
open-pile storage can run as high as 50%
and that these losses can be virtually
elimin ated when silage is kept under
oxygen-free or sealed storage; and they
proved that you can dry soft corn at rather
high temperatu res witho u t affecting its
feeding value.
Another important work has been the
establishment of base-line l evels for
pesticides where there is a d anger of

The department has also cooperated
with animal scientists in developing
control information for another problem.
The problem is one that plagues
producers in some areas every spring, and
is called "grass tetany."

environmental con tamination for wildlife
populations.
In 1929 the Department of Experim ent
Station Chem istry, later known as the
Station Biochemistry Department, was
established as a unit separate from the
Chemistry Department proper. Forty-five
years later in 1 974, the two departments
were recombined to form a single
Chemistry Department.
The reorganized Chemistry Department
will continue to offer service to the citizens
of South Dakota throu gh teaching,
research , analytical services,
consu ltation, and dissemin ation of
information on c u rrent agricu ltural and
environmental problems.

Back in 1 888, the first annual report of
the Experiment Station stated that
discoveries in pure science wou ld be left
to the older and better equipped stations.
"while the coarser but more pressing
questions that touch the immediate needs
of the farmers of Dakota" wou ld receive
emphasis here.
The SDSU Chemistry Department of the
1 970's now has the manpower and the
knowledge to research some areas of
" pure science."
But answering "pressing q uestions" is
still the primary goal of the Station
Biochemistry Section. It will continue to
cooperate with other de partments and
agencies to provide this service to South
Dakota citizens.
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Bounty
at
second table

t

cattle. Not only does it inhibit normal
feed i ng, but it can red uce weight gains on
beef ani mals by as m uch as a half to three
qu arters of a po und per day. It also
transm its pink eye disease, a major source
of blindness in cattle.
Up In the sky:
pioneer bugmen

Guess who's been com i ng to d inner?
When you were a kid and there were too
many people invited for Sunday d i nner,
you probably ate at "second table."
You sti ll s i t at second table. Ahead of
you are rootworms, c utworms,
grasshoppers, beetles, and a host of crop
and livestock pests.
Last year i nsects got to nearly $50
m i l l ion worth of South Dakota crops
before we did.
Soapsuds o n
t h e cabbages
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Now imag ine life without a group of
people ded icated to fighting these pests.
The anchor team for this group is located
at SDSU. They are the researchers,
teachers, and Extension edu cators of the
Entomology-Zoology Department.
If we didn't have these front l i nes of
d efense against insects, the dol lar value of
crops lost to insects annually wou ldn't j ust
be high, it'd be astronomical. And we
wou ld probably be all too fam i l i ar with the
famines experienced in other parts of the
world .
I nsects were here long before the
settlers. Gen. George Custer and his
troops marched through a grasshopper
plague on the B l ac k Hills Expedition of
1 874. The governor of Dakota Territory
declared May 4, 1 877, a territorial day of
prayer to deliver farmers from total

d isaster caused by continuing
grasshopper devastations.
Because i nsects were such a major
problem for the first settlers. entomology
cl asses were i ncluded in the first courses
offered at Dakota Agricultural College at
Brookings in 1 884 . An entomologist was
hired as soon as the Experiment Station
was o pened in 1 887.
He dealt mainly with grasshoppers and
garden pests. Kerosene controlled
cabbage l ice, he said , providing you cou l d
stomach kerosene flavored cabbages.
Instead, he recommended strong
soapsuds. Apparently there was no
lingering flavor with this treatment.
Poison baits were recommended
control measures for grasshoppers in the
1 930's, and entomologists began their
annual surveys for pred icti ng the severity
of grasshopper o u tbreaks.
As a result of these su rveys,
grasshopper speci mens literally pou red
i nto the Entomology-Zoology
Department. In 1 936 alone, over 1 0,000
specimens of Orthoptera (various
grasshoppers and their relatives) were
cataloged . The collection now contains
over a million specimens and is one of the
25 major insect col l ections in North
America.
I n the 1 960's a new pest called the face
fly was first recorded in South Dakota. I t
feeds on m u cous secretions around the
eyes and nose of l i vestock, especially

One day in 1 964 a herd of tail switching,
miserable cattle stood i n a pasture near a
corn field where an SDSU entomologist
was experimenting with u l tra low volume
(ULV) aerial spray treatments on corn
rootworm beetles. This is a technique
where as little as a half pint (or less) of
insecticide per acre is applied by airplane.
After the corn field was treated the
entomologist asked the farmer if he could
fly some of the same treatment over his
cattle herd to see what effect the material
would have on the face fly population.
A few hours later the ani mals were
grazing peacefully, virtually fly free.
Pioneering research on aerial
appli cations of insecticide for face fly and
horn fly control in the United S tates dates
from that sum mer day. A nationwide
" first" happened soon afterward when
SDSU entomologists sent planes out over
herds of range cattle. The
recommendations form u l ated as a result
of this techniq u e of fly control are now
used regularly.
The idea which was developed in South
Dakota caught the fancy of ranchers in
major cattle raising areas all over the
world. Requests for information come to
the College of Agricultu re regularly.
An early warning system
to save $13 million

The state became a man-versus-insect
battleground in 1 969 when battalions of
armyworms marched through the South
Dakota countryside, starting i n the
southeastern counties and chewing their
way north and westward. Extremely

Entomology-Zoology

Until now treating the sow has had no
effect on the pig litter. Zoologists here are
hoping to make it possible to transfer
needed i ron through the placenta to baby
pigs before they are born . This would
elimin ate the need for i ron injections and
decrease the handling of baby pigs.
The bugs In
the white hats

J

destructive, the worms devou r all c rops i n
th eir path and can literally destroy a crop
overnight.
SDSU entomologists spied the i n vasion
in its early stage and organized a
resistance effort consisting of farmers,
ranchers, and i nsecticide applicators.
New assau l t areas were mapped daily.
Suppl ies of insecticides needed to stop
tbe army were sh i pped in from points as
far away as Arizona and Georg ia.
The battle tol l was estimated at about $2
m i l l ion in crop losses and chemical costs,
but because of the early warning and
control reco m mendations provided by
SDSU entomologists an estimated $1 3
mi llion in South Dakota crops were saved.
Secret weapon
to zap mosquitoes

While army worms invaded o n the
ground, South Dakotans were being
su bjected to an aerial attack by another
insect. Wet springs and plenty of stand ing
water produced squadrons of
dive-bombing mosq u i toes, making life
miserable for both man and ani mals.
The only defense used at that ti me by
cities and towns was m isting and fogging
with either aerial or ground rigs.
Entomolog i sts observed that these
tech n iques k i l led the airborne mosqu itoes
but did nothing to knock out the supply
depots-the ponds and pudd les, the
breed i n g grounds for m i l l ions of new
insects every hour.
SDSU entomologists could commonly
count from 1 00 to 200 larvae i n a pint of
stand i n g water. Had there been only 50 i n
s u c h a sample a 1 -acre breed ing site cou ld
produce 23.5 mil lion adult mosq u i toes
dai ly.
(Even though only the females bite,
red u c i ng 23.5 m i l l i o n by half sti l l did not
raise the odds m uch for enjoying a
summer evening ou t-of-d oors.)
Again SDSU entomologists led the
cou n terattack. An inexpensive secret
weapon was employed-reg ular No. 2 fuel

oil. Sometimes it was m i xed with a
short-lived, no n-persistent insecticide.
A small amount of fuel oil sprayed on
standing water simply seals the surface
tension in such a way that mosquito larvae
su ffocate. But i t i s harm less to fish,
ani mals, and hu mans.
This control has been excellent, except
in extremely wet years. The total cost is
abou t one-tenth that formerly req u i red for
fogging and spraying operations.
As the entomologists used chemicals
for insect control , zoologists i n the same
department took on part of the task of
studying pesticide residues and how they
might affect ani mals and their offspring
exposed to contin u i n g treatments. One
study cond u cted in South Dakota involved
big game animals such as deer and
antelope.
The results showed that insecticide
levels in these animals were far below the
to lerances allowed for domestic livestock
use. Some compounds were found to
produce poten tially dangerous effects,
and many of these have been withdrawn
from the market.
New pep for
baby pigs

While most of the work in the
Entomology-Zoology department has
been related to i n ternal and extern a l pests
of plants and a n i mals, this is not the only
concern of the staff.
Zoologists are c u rrently on the track of a
new method of preventi n g or at least
red ucing baby pig anemia caused by a
lack of iron.
The problem i s a serious one for swine
producers. Some pigs are never born ,
their bodies bei n g reabsorbed by the sow.
Some pigs d i e shortly after birth , and
many of those that d o survive fail to gain
weight norma lly.
Years ago farmers discovered they
could supply some iron if newborn pigs
were run on sod. Today most pigs are
given an injection of iron.

One effort by the department which
looks to the future is bringing beneficial
insects i nto the state.
An insect with a white hat that has
already been i mported is the leaf-cutter
bee. These insects are highly efficient
crop pol lin ators and supp lemen t the work
of honey bees. Their introduction has
increased the seed set on alfalfa plants i n
many areas o f the state.
A tiny wasp has also been i m ported to
help destroy one of the alfalfa crop·s
greatest i nsect pests, the alfalfa weevil. I n
son.a cases the wasps have controlled u p
to 85 p e r cent o f a weevil population
Other insects have been deliberately
i n troduced because they feed on thistles.
- Opportun ities for controlling pests in
this manner are l i m ited. Nevertheless,
"good" insects are cheap , safe, and
non-pol l uti ng ways to combat our
ag ricultural and public health enemies.
Education is an i m portant aspect of
i nsect con trol work in South Dakota. Not
only professional farmers but also
backyard gardeners are target audiences
for educational meetings on how to use
pesticides properly.
South Dakota was the first state where
pest control information was i ncorporated
i n to educational programs designed
specifically for low i n come
people-people that trad itionally have
been overlooked with this type of
i nformation.
The teac h i n g program also has made
some significant contributions through its
gradu ates in entomology and zoology.
Some are known worldw ide.
For example, J. M. Aldrich, one of the
three members of the first graduating
class from Dakota Ag ricultural College,
achieved international fame. He was a
worldwide authority on flies.
Raymond C. Bushland, a 1 930's
gradu ate. was recently g iven a
Distingu ished A l u m n u s award for his
research contributions toward the
eradication of screwworms from the
southeastern U n i ted States. His research
i nvolved the use of radiation treatments to
produce steri l e males.
Scientists needed for the year 2000 were
born in the current decade. Their
education will have to be much more
thorough and broader than any schooling
we o u rselves have. They will have to
understand both specific organisms and
the total environmental complex. The
department is preparing for their needs
even now.
The Entomology-Zoology Department i s
o u r f r o n t line of defense against insects
and other undesirable pests. The c i tizens
of South Dakota and o u r cou ntry w i l l
continue to eat from the best food supply
i n the world-even if at second table. D
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- The dual role
Our South Dakota farmers and ranchers
have transformed this land of blizzards
and baking sun i nto a g igantic agricu ltural
machine that can feed a good share of the
worl d . I t's an accom plishment to be proud
of.
But there have been sacrifices.
Our desire to preserve the environment
hasn't kept pace with o u r need to produce.
Consequently, we've lost topso i l to wind
and i n to our streams, burned off or
sprayed nesting cover of w i ld animals,
spread p esticides widely.
We d i d n ' t exactly neglect the
environment; but, in a new and expanding
ag riculture , other things seemed more
important-wheat checks, more land
u nder cultivation, a decent living . . .
Whether we ran o u r corn rows u p or
across a hi l l , we d id know that keeping the
topsoi l in place was of paramount
impo rtance to agricultu ral production .
But we are sti l l learn i n g that healthy
wild l i fe popu lations are as m uch an
ind icator of the fertil ity of our land as i s a
high crop yield. When species disappear
or ospreys lay thin-shelled eggs, we can
see that we are m i su sing our land .
The big picture d eveloped
from bits a nd pieces

SDSU had a major role in resolving the
apparent conflict between ag ricultu ral
production and wildl ife habitat. Ten years
before "ecology" became a household
term, the College of Ag riculture and

B iological Sciences had c reated the
Department of Wild life and Fisheries
Sciences (1 962).
In the f i rst years of the department,
research and teaching were ai med at
understanding life histories of game
species.
In itial ly, each game population was
studied as an isol ated entity. There was
concern for the loss of habitat for each
species, but studies weren't yet adequate
to determine how agricu lture and game
cou ld coexist.
But all wildl ife-the ferrets and prairie
dogs, the pelicans and robins, the darters
and the paddlefish-are ind icators of

W!/d/1fe-Fishenes

environmental quality. Thi's meant a shift
from the traditional single-organism
studies of agriculture and natural
resources.
Now we are attempting to understand
the entire ecosystem-the mutual
coexistence of corn. pheasants, and
raccoons; of grasses, cattle, antelope, and
ranchers; and of ponds, fish. and
fertilizers.
In 1962 the College also signed a
cooperative agreement with the South
Dakota Department of Game. Fish and
Parks, the U.S. Fish and Wildlife Service,
and the Wildlife Management Institute to
establish the Cooperative Wildlife
Research Unit. The Cooperative Fishery
Research Unit was formed in 1965 with
Game, Fish and Parks and the Fish and
Wildlife Service.
Formation of these Units enhanced
research potential, provided additional

classroom and graduate instruction, and
increased coordination between the
University and state and federal resource
management agencies. Additional man
power also became available to go into the
field to study the complex ecosystems.
This coordinated field work by wildlife
agencies quickly revealed some serious
environmental problems, some of them
caused by pesticides.
SDSU biologists raised penned
ringnecks and fed them dieldrin, one of
the chlorinated hydrocarbon compounds
widely used in corn and alfalfa production.
The chemical. when fed to parents,
affected the behavior of their offspring;
they tended to be clumsy and sluggish.
easily hand captured.
Moreover. these behavioral changes
appeared to pass on to the second and
third generations.

The f1nd1ngs of the SDSU b1olog1sts
helped contribute to the ban on
production of dieldrin and aldrin 1n the
United States.

Our role in helping
the ferret hang on
Meanwhile. South Dakotans were
pushing the black-footed ferret to the
edge of extinction without even being
aware that the animal existed.
Now, however, people recognize the
plight of the ferret, and a federal law
protects both it and other endangered
species.
The ferret has been listed as
endangered by the U.S. Fish and Wildlife
Service since 1964. An "endangered"
species is in imminent jeopardy of
becoming extinct.
The ferret formerly ranged throughout
the Great Plains from Texas to
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Saskatchewan. Its range corresponded to
that of the prairie dog; apparently the
prai rie dog su pplied food and a place to
l ive.
I n 1 964, biologists found a mother and
fou r young ferrets in Mellette County (near
White R iver). Since then, the area has
been closely watched for additional
families. Nevertheless, after 10 years. only
74 individ u als have been counted.
Not one verified sighting of a ferret has
occu rred in any of the other states where it
formerly ranged.
If South Dakota is truly the last haven of
the black-footed ferret, then we have an
obligation to the species , and to o u r
human species as w e l l , t o help the ferrets
that are left survive.
To that end, SDSU wild life researchers
studied the ferret in detail and were
among those that recommended
acqu iring some prairie dog towns under
easement to prevent the i r poi soning.
These easements have given some
measure of protection to the ferret.
Another part of our environment is also
endangered by our activities. The threat
haunts u s every time we turn a water tap.
When a lake o r stream is healthy, when
its food c hain is balanced, the watershed
is also healthy. The land releases
precipitation slowly, the fertilizers and
nutrients stay in place.
But when the watershed is poorly
managed, erosion occurs. Research in the
Plant Science Department has shown that
erosion is the biggest contributor of
nutrients to South Dakota waters. Studies
of the Department of Wild life and
Fisheries Sciences on the Big Sioux River
show that just the basic soil and water
conservation practices of reducing soil
erosion and surface runoff would increase
the fertility of our land and improve the
q u ality of our water.
In this case, sound environmental and
agricultu ral practices are identical-and
we can save both o u r water and its
inhabitants and o u r land.
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There are other areas that we should be
concerned about. But we have to know the
conditions that a l ready exist in the
environment before we initiate changes.
The department is constantly monitoring
the environment.

Monitoring studies have concerned
predatory animals, su rveys of wetlands
and waterfowl, pheasant population
dynamics, and the i m po rtance of wetlands
and woody cover on the prai ries in
m aintaining a diversity of wildlife species.
One cu rrent study is al ong the James
River. We will know more about the impact
of the Oahe irrigation project on fish and
wild l ife when we know what happens to
the i r habitat. Another project reveals that
channelization of a stream increased
d rainage of wetlands in a prairie pothole
area.
C uster's "candids" a nd
modern compariso ns

A centu ry of change that we can
document with 1 00-year-old photographs
is the increase of forest cover in the Black
Hills.
General George Custer l u c kily had a
photographer al ong when he explored the
region in 1 874. The wet-plate photographs
show many more open spaces in a sunnier
Black Hills than we see now.
In the early 1 970's, biologists and a
photographer retraced Custer's route, set
up their camera tripods in the same places
as the General's photographer, and then
com pared the pictures.
The resu l ts confirm what bio l ogists
suspected-that heavy human influence
on the area has resulted in an increase in
tree cover.
Natural "management" involves
periodic "opening" of the forest as a result
of fires, floods and winds , insects, and
other factors.
These d rastic changes are usually not
tolerable to man. As a resu l t of his

interference, the pine tends to develop
into "dog-hair" stands so thick that only a
third of the moisture that falls may reach
the ground. This depletes groundwater
s u pplies. The overcrowded, stunted trees
also prevent sunlight from reaching the
forest floor. Conseq uently, forbs and
grasses are sparse, resul ting in lack of
cover and food for wild life.
The biologists went one important step
farther in this particular research project.
They put the two sets of pictures into a
popula rized report cal led Yellow Ore,
Yellow Hair, Yellow Pine, which is
available through the U niversity B u l letin
Roo m .
The b u l letin, strongly flavored with
history, shows us how we affect the
environment. It has received national ..
recognition as an exceptional report of
specialized research to general
aud iences.
The man on the land , no one else,
u l timately determines the fate of our fish
and wild life. The farmer w i l l fu rnish the
nesting cover for a hen pheasant, or mow
it down. The rancher will decide whether
to poison prairie dogs or protect the
black-footed ferret.
To help this man, the Department in
1 970 created an Extension wildlife
specialist position with financial
assistance from the Department of Game,
Fish and Parks. This man assists the
farmer or rancher to integrate sound
environmental practices into his
operation. The specialist is the link
between people and the biologists.
We are u rged from a l l qu arters to
increase o u r agricultural production. But
we have to figure the costs. If we do
increase production, we may further
reduce our native plants and animals.
We need the facts. We need to know the
interplay of land and environment before
we can say, yes, we will produce; or no, we
cannot.
The Department of Wildl ife and
Fisheries Sciences, along with SDSU
agricultural scientists, has the
responsibility of p roviding you those facts
that will protect o u r natural resources and
maint"ain a quality environment
com patible with agricu l tu ral
D
prod u ction.

)

Partners
1n progress
•

Livestock researchers have been
partners with producers since the
Agricu ltural Experiment Station began in
1 887.
Unl ike today, the problems faced by
producers in those early years were fairly
clear cut. Prod ucers wondered if they
could feed wheat to hogs. how to feed
cattle, cou ld sheep be fattened on grass?
Answers were fou nd, and became
accepted practice on the farms.
But as the livestock i n d ustry matured,
production problems became more
compl icated and research programs more
sophisticated. By the 1 950's the producer
was being bombarded with an array of
products whose manufacturers c lai med
they could help him make more profit.
Additives: spice
In the diet

They were called "feed additives,"
magic ingredients that promised the
moon. Some prom i sed more pounds of
meat per pound of feed; some promised
fewer d isease problems so the animal
could concentrate on gaining weight
rather than on fighting d isease or
infection; some promised increased calf
production or larger l i tter sizes. The list
went on and on.
As the list lengthened, so did the list of
questions asked of research workers.
Would the products really do what the
claims said? How wou ld feed i n g these
compounds affect the ani mal? How wou ld
they affect the meat? Were the additives
worth the money?
More cooperation between states
became a necessity, not only to avoid

d u plication of effort. but to answer the
wide array of questions. Today three or
fou r states often research various aspects
of the same basic problem.
The first broad category of additives was
called "anti biotic s."
SDSU research showed that l arge doses
(350 mg) of two of these (chlortetracycl i ne
and sulfmethazine) given to calves upon
arrival at a feed lot wou ld ind eed i n c rease
the rate of gain and reduce feed
requirement- anywhere from 1 0 to 25%.
Research also proved that the advantage
to the producer was greatest when he fed
this to calves that had gone through an
extreme stress period such as weaning o r
after they h a d spent several days enroute
to the feedlot.
Once the value of the compounds was
demonstrated , researchers began
checking on the possibility of lowering the
rate and/or feed i n g smal ler doses over a
longer period. They fou n d that a producer
could feed the two mixed together at a rate
of 70 mg per day over an extended period
and accomplish the same result but at a
lower cost.
Then came the hormone-type
compounds, to be used in conjunction
with antibiotics. Some comb i n ations
i m proved weight gains another 1 2- 1 5%,
and feed efficiency j u m ped another
1 0- 1 2% on top of that without adverse
effect on carcass q u ality. The l i st of
compounds tested reads l ike a foreign
language dictionary: Zeranol, Synovex-H ,
Synovex-S, d iethylsti l bestrol.
Meanwhile, some basic research i n
n u trition cond ucted i n th i s and other

states showed that amino acids are the
building blocks of protei n. Proteins play
an important role in ani mal growth, body
maintenance, and repair of body tissues.
"So why not try to supplement rations
with amino acids also," asked SDSU
researchers.
They tried it. Lysine supplementation
did indeed reduce protein requi red for
swine, laying hens, and tu rkeys. When
methionine was added with lysine to
supplement protein for laying hens,
protein cou ld be reduced by as much as
25% without h u rting layer performance.
In the 1 960' s cattlemen heard about the
possibilities of speed ing up weight gain
through crossbreed i n g programs using a
variety of cattle breeds. Hyb rid vigor
worked i n corn and other crops, why not
animal crops?
SDSU researchers were the first in the
nation to use the computer to help
producers pred ict crossbred performance
for a particular ranch operation and feed
combination.
Using the vast amount of research on
crossbreed i n g that was available at SDSU
and elsewhere, researchers programmed
computers to provide answers almost
i m mediately that would take a cattleman a
lifetime of work and experience plus
thousands of dollars to match. Called
"Simu mate," the system is bei n g used to
help producers decide the most efficient
combination of breeds and feeds.
Now a rancher with a particu lar
management system and resources can
pred ict or evaluate a cross-breeding
program for his own operation without
i nvesting a huge amoun t of money. The
program has been excel lent for teaching
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in college classrooms at SDSU, and
requests for information have been
received from many other states and
countries throughout the world.
South Dakota has a variety of livestock
enterprises and a variety of feeding
situations and feed sources available.
The cow-calf operation is basic to the
state's livestock industry. One of the
oldest range research efforts in the U.S
today is at Cottonwood in western South
Dakota. Twenty-five years ago researchers
began measuring the effects of grazing
pressure on range and livestock
performance at Cottonwood and also at
Antelope Range, a second site located in
northwestern South Dakota.
At Cottonwood we learned that at least
half of the range was being overgrazed
and that it takes about 15 acres in that area
to maintain an animal unit year around.
The information from these studies has
been used by ranchers and land managing
agencies and others to make
recommendations on pasture stocking
rates.

Keeping calves
at home longer
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South Dakota farms and ranches
produce about two million head of calves
a year. We also have an abundant crop of
feed grains. But in the mid-1960's our
economists noticed that we were shipping
between 300,000 and 400,000 calves out of
state that weighed only 400 pounds apiece
on the average.

They also knew that livestock feed
produced here was following these calves
to out-of-state feedlots.
An educational program was launched
by Cooperative Extension Service
personnel to show producers how to take
advantage of limited feed supplies
through a feeding program now called
"backgrounding." It was demonstrated
that the producer could put an additional
200 to 300 pounds on a 400-pound calf
using a high-roughage and low-grain
ration.
Over 2,000 producers were assisted in
getting started on this system of feeding in
the single year of 1973 and at least 406.000
head were "backgrounded." If the
average gain is estimated at 200 pounds
on each calf, it means that over 81 m1ll1on
additional pounds of beef were produced
in South Dakota that year alone.
If you figure the producer received
around 34 cents a pound for this beef, this
venture alone added at least $27 million to
the state's economy. South Dakotans now
ship out from 700,000 to over one million
feeder cattle annually-most of them at
650 to 700 pound weights.
A similar educational effort was used to
expand the feeder pig industry in South
Dakota. In this case, South Dakota
economists found that during the 1960's
between 150,000 and 200,000 feeder pigs
were being imported into the state each
year. On the other hand. farm
management research indicated that farm
incomes were low in many cases because
the owner did not have enough work to
keep him profitably occupied.

Cooperative Extension personnel '
began another educational program
aimed at small farmers .
The increased emphasis on quality
feeder pig production has transformed
South Dakota from an importer to an
exporter of feeder pigs in 1975.
One of the limiting factors in the South
Dakota swine industry was the lack of a
local source of high quality breeding
stock. That need was expressed by
producers. and in 1958 a Swine Evaluation
Station was established at SDSU to assist
breeders in identifying prospective
breeder boars and superior lines of
breeding. This supplemented the
on-the-farm testing programs that some
producers were carrying out.
It is estimated that today over halt of
South Dakota's 18,000 swine producers
are using modern swine selection
programs-either those developed at
SDSU or other places. Better breeding has
improved carcass quality, daily gain, and
feed efficiency, and increased returns to
producers by at least $1 or more per pig
produced. This is another management
program that has returned at least a
million dollars in additional swine income
to South Dakota annually.

During pregnancy:
a strict diet
Still another research effort has saved
feed for swine producers: It pays to put
pregnant sows on a strict diet. By using a
well balanced ration containing all corn
supplemented with minerals and vitamins,
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produ cers can reduce total feed g iven to
sows by nearly one-th ird. S i nce 70% of the
cost of swine product ion is feed, this
research find ing has helped produce rs
trim their bil ls. Today l i m ited feed i n g is a
standard practice for hand l i n g sows.
Like their early counterpa rts,
researcher s today st i l l conduct studies
comparing the use of different types of
feeds for finishing cattle, sheep, and hogs.
The l i st of combinatio ns i s endless, of
course.
Looking ahead, researchers and
Extension personnel here bel i eve that
more cattle could be fed within the
borders of South Dakota. I n 1 970 ou r
l i vestock producers fed out and marketed
about 522,000 slaughter beeves.
Specialists believe there is enough feed
grain produced here to feed out twice that
many.
A tool that can again help producers is
the computer. A computerized ration
form u l ation system has been developed at
SDSU that will help feeders overcome this
handicap. Specialists using computer
term i n als can now help a producer
determine correct rations of feed
materials available from h i s own u n it.
Another problem for the beef producer
is that he has been u n able to produce a
calf from every cow he keeps in the herd.
"Open" cows are expensive to maintain
and take the profit out of a cow-calf
enterprise.
It is known that "flush feed i n g" just
before breed i n g will improve reproductive
performance. Livestock producers are
now bei ng enrolled in cl asses on beef cow
reprod uction to help them understand this
procedure.
And researchers may be able to come up
. answers to feed ing questions a good
with
deal sooner than they have been able to i n

t h e past. Laboratory d igestibility tests
using bacterial fermentation of the type
found within the ani mal's body will reduce
the n u mber of lengthy feed ing trials
involving large n u m bers of large animals.
This type of feed d igestion test has been
compared with the actual feed i n g trials,
and resu lts have been remarkably s i m i lar.
Researchers will also be looking for
ways of increasing the stocking rate of
rangeland and sti l l preserve the prairie
ecosystem . Stu dies at Cottonwood have
revealed that livestock eat only between 3
and 10% of the forage actually produ ced.
I nsects and nematodes so tiny they cannot
be seen by the human eye chomp down
the lion 's share. Research in a nearby state
has already shown that corn yields could
be in creased by 25% if nematode
popu lations are red uced . What is not
known as yet i s the effect that nematode
control might have on other aspects of the
ecosystem.
Frontiers of the future :
the South Dakota rangeland

Just as the range area provided the
frontiers for explorers a hundred years
ago, the range areas are providing
frontiers i n research explorations d u ring
the Bicenten nial days. Researchers have
only beg u n to exam ine the poss i b i l ities of
increasing range production through
interseed i n g and the complementary
planting of warm and cool season grasses
to lengthen the graz ing season.
South Dakota Experiment Station
workers have already pio neered the
interseed ing of pastu re-type alfalfas into
native prairie grasses. Alfalfa produces
nitrogen naturally ; ni trogen i s a plant
nutrient needed by grass to maintain
growi ng vigor.
Look i n g ahead to the next decade or so,
researchers will be helping producers
solve some of the mysteries surrounding
abortion losses i n l ivestock. One specific
cause is a toxic substance contained in
p i ne needles. I t is bel ieved that certain
bacteria, molds, viruses, and other
microorganisms may be contributors to
this problem which now costs the
prod u cer and consumers at least $65
m i l l io n annually.

Proper use of d rugs now available and
others not yet developed will allow
l ivestock men to i nc rease ovu lation rates,
to plan mu ltiple b i rths in sheep flocks and
larger swine litters. What's more,
farrowing, lambing, and calving can be
"ti med" so that they do not interfere with
each other or with other fa rming
practices.
Research has shown that males of
nearly all domesticated species of
livestock grow more rapidly and efficiently
than females.
Why not take advantage of this? As
researchers learn how to control sex of the
various species, production costs will be
further red uced . I t is est imated that i n itial
costs for the poultryman would be
reduced by at least 50% if eggs could be
treated i n some way to prod uce only
females.
Chicken flocks now prod u ce eggs only
about 14 months before they m ust be
replaced. Researchers will be looking for
ways to coax hens i nto as much as 24
months of production .
Wh i l e the benefits of research are
sometimes d i ff icult to measu re, there is no
question that U .S. consumers have
enjoyed the lowest meat prices found
anywhere in the world. The research
efforts mentioned here are largely
responsible.
Partners with producers-that's been
the relationship between the Animal
Science Department and livestock men for
88 years, and will be the re lationsh ip in the
next cen tu ry. The research will sh ift
d i rections as new problems present
themselves. but always the partners will
work together to help one of South
Dakota's greatest ind ustries thrive and
D
expand.

Spearheading
a revolution

When Dakota Agricultural College was
founded in 1 884, every farm had a milk
cow or two. A farmer could expect about a
gallon of milk per day from each cow, and
there was usually plenty of milk in the
spring but very little available d u ring
winter months. Fresh milk had to be used
within a few hours. Cream skimmed from
the top was usually kept in a cave or
placed in a b ucket and lowered into the
farm well to keep it cool. Ice cream was a
rare treat and cheese making was mostly
an individual art.
Nowadays, vans full of plastic-coated
milk cartons making rural deliveries meet
gleaming bulk-mil k trucks on back roads.
The lone milk cow wailing by the barn in
late afternoon is just about out of the
picture, but down the road is a farmstead
with three or fou r silos and huge
buildings. You may or may not see a cow,
but this is where the b u l k truck stops.
What used to be just an evening chore is
now a booming South Dakota dairy
industry. M uch credit for the revolution in
dairying has to go to the combined efforts
of the research , Extensio n , and teaching
activities of the College of Agriculture at
SDSU.
The Dairy Science Department has been
deeply involved in al most all changes that
have taken place and has actually been
responsible for initiating many of them.
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By 1 89 1 , when the first bul letin from the
department was published, farmers were
begin ning to se l l off milk. They needed
some standards for payment, and the
bul letin explained the then-new Babcock
test, which established a more eq u itable
way of making payment based on fat. The
test also cou l d be used to spot
"skimming" or "watering" of milk.
In 1 896 the department acqu ired a herd
of 25 registered dairy cows representing
the six major dairy breeds. At the time the
industry was developing rapid ly because it
was one way to increase farm i ncome.
These few cows and their su cceeding
generations in the departmental herd have
made possible eig h t decades of feed ing,
breeding, and management research,
which has been translated into practical
information for South Dakota dairymen.

A 1 2-week short cou rse for creamery
operators was held in 1 900, starting a
tradition that continued for over 50 years.
Courses from to 2 to 1 2 weeks in length
gave instructions on cheese and butter
makin g and emph asized the need for high
q u ality cream from the farm.
Mechanical milking equipment arrived
on the scene in about 1 91 0. The
department took the lead nationally on
research with the milking machines. Two
bul letins contained the information for
improving and properly using milking
equipment which eventually made it
possible for individ ual dairymen to
maintain larger herds.
A blue-ribbon contender
from SDSU d airy b a rn s

A dairy barn costing $10,000 was
constructed in 1 9 1 0. It could house a herd
of 60 cows in stanchions, contained 7 box
sta lls, and had room for 20 to 30 calves.
Ind ivid u a l cow production improvement
was emphasized , and the college herd set
the pace. In 1 9 1 2 the breeding program
produced a cow t h at chal lenged the world
milking record . Called "College Belle
Wayne," she produced an u n believable
3,338 pou nds of milk in a 30-day period. I n
1 91 4 Belle a n d her col l eagues, other
good-type dairy animals, toured the state
by rail. The object of the traveling dairy
exhibit was to show producers how to
improve their herd production. Use of
good dairy sires was urged.

Off-campus educational work
(Extension) in the early 1 920's centered
a ro u nd : (1 ) systematic feeding of dairy
cattle, (2) quality improvement in milk,
cream, and butter, (3) herd improvement
through the use of better sires and a cow
testing program, (4) establishment of
ju nior dairy c l u bs, (5) better farm facilities
and production methods, and (6) better
farm and p l ant management.
By 1 923 fou r Dairy Herd I m provement
Associations had been organized. Their
records showed that the average cow in
those 1 00 herds produced 5,956 pounds of
milk and 228 pounds of fat the first year on
test.
The impact of this testing program is
best demonstrated by the fact that in 1 974
there were 4 1 3 herds in the program, and
each cow e n ro lled prod u ced an average
yield of 1 2,378 pounds of milk plus 452
pou nds of butterfat. Most of them could
probably match the prod u ction record set
50 years earlier by College Belle Wayne
when she wore the world' s second-place
medal.
The Dairy Science Department has
made some extremely significant
contributions to national research efforts.
Research in 1 91 0 com pared the acid ity
and other properties of butter from
pasteu rized and non-pasteu rized milk.
Pasteu rization was a giant step forward in
reducing diseases transmitted by milk.
In th e 1 9 20's two members of the
department conducted fund amental
research on the bacteria contained in
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the udder of a normal cow. Later the
department studied the types of
fermentation that these bacteria produce
in milk. Both studies are classics and are
still cited in dairy microbiology textbooks.
That research also paved the way for
subsequent studies on udder diseases
such as mastitis.
Natio nal recogn ition
of rickets research

Nutritional studies on the importance of
vitamins in dairy feed were launched in
1 934. Two publications from this research
spelled out the vitamins A and D
requirements of dairy cows. Without a
doubt, this has been one of the most
important contributions the dairy
department has made to the U .S. dairy
industry. The publications were long in
demand by research workers, feed
manufacturers, and Extension workers as
well as dairymen throughout the country.

The results of a vitamin D deficiency
were depicted, including the physical
disability of mature cattle, rickets in
calves, and reduced milk production.
Sunshine activates the sterols in the
body to produce Vitamin D. Cows that do
not spend time in the sunshine must get
this vitamin through the feed supply.
Alfalfa and other forages need to be cu red
in a certain way to preserve both of these
important feed ingredients.
This research has been responsible for
the elimination of rickets as a major dairy
cattle disease. It reduced the calf mortality
caused by t hese deficiencies and, along
with the production testing program, is
credited for making it possible to double
milk prod uction per cow in less than 30
years.

The first homogenizer was installed in

1 929, pioneering the use of a new process

which yields a superior product.
Homogenizing is a must for making good
ice cream.
Another milestone was reached i n the
dairy i ndustry with the advent of the
milking parlor. The first one in South
Dakota was i nstalled in the SDSU dairy
barn in 1 94 1 .
It allowed their handlers to measure the
production of each cow as the milk flowed
into a Pyrex glass jar suspended from
spring-type scales. This equipment paved
the way for research on sanitary milk
handling and reduced the labor
requirement.
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The com ing of electricity to the
farmstead was probably more responsible
than anything else for the next b ig
changes for dairymen. This was
accompanied by changes in
transportation, the advent of refrigeration
for preservat ion, and po pulation shifts
that were taking place here and in other
states.
Cream separator moved from
back porch to j u n k pile

These factors set the stage for some
significant changes in the processing and
market i ng of m i l k in the 1 950's, but it
wo uld mean a complete revamping of the
ind ustry.
In 1 953 an E xtension dairy marketing
specialist was h i red with expertise in
production and marketi ng . Teaming up
with a dairy marketing eco nom ist, he
traveled the state talking to dai rymen and
processors about the advantages of
switching from sel ling farm-separated
cream and sou r cream butter to sel l i n g
w h o l e sweet m i l k for manufacturing

cheese, dried m i l k products, and sweet
cream butter.
Switch i n g over would be a monu mental
task. Not only would it mean that d a i rymen
would have to make some basic changes
in their d airy operation req u i ring a large
investment of money, but i t would also
mean that the marketing system would
have to be modernized. Dairymen wou ld
have to instal l b u l k tank eq u i p ment. Some
plants would have to be expanded to
handle whole m i l k, others would be
encou raged to expand to manufacture
cheese or d ry m i l k products, and some
wou ld be closed down.
Once again, the main thrust of the
information program was carried to those
enrolled in the Extension-sponsored Dairy
Herd I m p rovement Association. This
began i n 1 955. Other meet i n gs were held
with d i rectors of cooperative creameries
and creamery person nel. By this time the
economist had worked out alternative
locations for the larger processing plants.
The idea was to locate them strateg ica l ly
to m i n i m i ze m i l k transportation costs.

Thus began a shift in the entire
complex ion of the South Dakota dairy
ind ustry. It took just 1 5 years to bring
about a 1 00% conversion from sel li n g
sepa rated cream t o whole m i l k . By 1 970
the cream-can d a i ry operation had literally
di sappeared. And South Dakota was one
of the first states to ach ieve total bulk m i l k
hand l i ng .
Small creameries and rece iving stations
were repl aced by 1 8 cheese plants and 4
large drying plants. The changes more
than dou bled farm receipts from the dairy
o peration. Butter q u al i ty j u m ped from B
and C grades to a A and AA g rades, which
meant much h igher prices for butter. South
Dakota became the ninth-ranked state in
the U.S. i n cheese production.
The task was not accomplished without
some sacrifice. Many small town dai ries
could n o longer compete and were closed .
So were a numbe r of ice cream factories,
plus several crossroad butter and cheese
factories. Although there were now fewer
plants, they served far larger pop u l ation
centers, and the qual ity of the dairy
products produced in the state was
marked ly i mproved .
In more recent years these processing
cooperatives have requested, and
received, assistance to help them fi nd
alternatives for meeting i ncreased
competitive pressu res from simi lar plants
in neighboring states. R ising costs and
sti l l more tec h n ical innovations have
spu rred the need for greater bargaining
power in the sale of fin ished dairy
products.
One other significant achievement for
the ind ustry began with the formation of
the S. D . Artificial Breeders Association i n
1 947. Again, t h e department was involved
t h rough research and promotional
act ivities. Art i ficial insemi nation has
promoted the use of better sires and has
been another i m portant factor in tripl i n g
the prod uction o f m i l k p e r c o w over t h e
past 5 0 years. The assoc iation w a s merged
with the M in nesota Valley Breeders in
1 967 .
The development of the Al technique for
breed ing has made dairying safer because
it has removed the need for keeping bulls
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on every farm (dairy bulls are usually fairly
sizeable, closely penned, and sometimes
ornery). It has also made the dairyman
more observant of any breeding problems
in his herd. With today's high feed prices
he cannot afford to keep cows that do not
produce a calf annually.
Calf losses from pneu monia plagued
dairymen in the late 1 950's. I n the
University herd, at least 40% of the calves
were lost annually from this disease alone.
That led researchers to begin
experimenting with individ ual outdoor
hutches for calf rearing. Calf losses from
pneumonia have been vi rtually eliminated,
and requests for plans for the hutches
have come from many states and foreign
countries.
Feed costs wil l make or break a dairy
operation. This is the main reason why
recent research has shifted to projects
related to ration formulations. Forage
crop mixtures adapted to South Dakota
conditions have been sought for the last
two decades, and evaluated through a
variety of feeding trials at SDSU.
One of the present projects concerns
the feeding of whey and whey derivatives
which have been considered waste
products of the dairy industry. It appears
that whey may be used increasingly in milk
replacers for calves and in cow rations.
New or modified product research and
market studies were initiated at SDSU in
1 952. From this work SDSU scientists
developed the methodology for making
cultured butter, formu las and processes
for preparing relatively low fat dairy
spreads with butter or cheese flavor, and
modified formu las for using whey in a
confection called dulce de leche. The
research also provided valuable d ata on
consu mer preferences and buying habits.
What lies ahead for the South Dakota
d airy industry? Here are some goals that
Dairy Science Department staff members
feel might be realistic:
( 1 ) Establish an ice cream
manufacturing plant in South Dakota by
1 978.
(2) Increase the number of dairy farms in
South Dakota to 8,000 by 1 985. There are
now about 6,000 with 10 or more cows.

(3) Secure five more cheese processing
and packaging plants for the state before
1 985.
(4) I mprove average milk production of
all cows to 1 2,000 pounds per cow per year
by 1 985.
(5) Put South Dakota dairy cows on an
efficient and nutritious diet made u p
mainly o f roughage and forage crops by
1 980. This is needed to offset the world
demand for grain for h u man
consumption.
(6) Place more emphasis on i m proved
digestibility and feeding value of g rains
produced in South Dakota.
(7) Direct more research toward animal
utilization of new products and
byproducts as feeds (for example,
sunflower meal and rapeseed meal will be
looked at as protein supplements to
replace soybean meal).
(8) Develop methods to increase
efficiency of protein production by the
d airy cow.
(9) I m prove dairy sire selection
techniques.
·

( 1 0) Develop new and modified dairy
products which utilize whey and other
byproducts of milk processing.
In its educational role, the Dairy Science
Department at SDSU hopes to:
(1 ) Have 1 00 undergraduate students
and 20 gradu ate students by 1 980.
(2) Add a dairy manufactu ring specialist
and a dairy production specialist to the
staff by 1 978.
(3) Add a dairy manufactu ri n g Extension
specialist by 1 985.
(4) Increase enrollments in the Dairy
Herd I mprovement Association testing
program to 50% of all herds by 1 980 and to
75% by 1 990.
(5) Add condensing and d rying
equipment for the teaching and research
program by 1 980.
(6) Place 20 da iry manufacturing
students in South Dakota jobs annually
by 1 985 to keep pace with expanding
processing facilities.
(7) Keep instruction programs c urrent
and maintain SDSU's leadership for
training people to enter the industry.
O
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A team effort

Farmers didn't have t o worry about the
high cost of fuel back in 1 887 when the
Ag ricultu ral Experiment Station opened at
a fledgling te�ritorial college down i n
Brooki ngs.
But glanders stopped their farm
"engines" just as cold as an empty fuel
tank does a 1 975-model diesel engine.
G landers?
It's a chronic, highly contagious, and
destructive disease of horses. And when a
horse went down with it, the farmer lost his
means of getting about, his power to mow
his prairie hay, to bring i n his crops.
It was an extremely serious problem for
the farmers of 1 888, and therefore one of
the fi rst assignments for the Experiment
Station veterinarian.
It was a tough assignment to cut teeth
on. He cou ld find no successfu l treatment
or vaccine, so had to control the disease
by early d etection and destruction of
d i seased animals.
By 1 9 1 0 glanders had been virtually
eliminated in South Dakota. Horses were
safe, and so were untold popu lations of
mu les, don keys, cats, sheep, goats-and
humans. People can also catch g landers.
No more h u m a n health problems
from most livestock diseases
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Rubbing out g landers was just the first
of a string of animal disease problems
worked on over the years by the Veterinary
Science Department at SDSU that also
have had implications for human health.
The list includes t u berculosis, undu lant
fever (brucellosis), anthrax,
encephalomyelitis or sleeping sickness,
internal parasites such as trich inella and
roundworms, and bacterial d iseases such
as leptospirosis.
In fact, veterinarians working
hand-in-hand with public health officials,
pac king plants, animal scientists, home
economics researchers, and educators
have practically elimi nated the human
health hazards related to most livestock
diseases. Public health records in the
state bear th is out
In the 1 930's sleeping sickness also
killed thousands of horses in South
Dakota. Though the problem has not been
entirely eliminated, the d i sease has been
brought under control with vaccines
developed during that period.
Hog cholera, another highly contag ious
and infectious disease, has been
eradicated. The cause of cholera was not
even known in the early 1 900's. Yet the
disease, although once a widespread
proble m , was essentially eliminated from
the state by 1 97 1 .

In today's modern agricultu re
confinement of large numbers of animals
in small areas has chan ged d i sease
control emphasis from individual animal
treatments to herd health programs, and
much more emphasis is placed on disease
prevention.
It should be underscored that work on
d i sease problems throughout the state
has been a joint effort. Reorganization of
the State Livestock Sanitary Board in 1 937
beefed up state-wide regulatory efforts.
This was especially helpful in dealing with
eradication programs such as brucel losis
and t u berculosis in cattle, hog cholera,
cattle scabies (eradicated in 1 949), and
sheep scabies (no known cases since
1 962).
Another important development was the
build i ng of the d iagnostic laboratory in
1 968. The SDSU-based lab, staffed with 30
veterinarians, researchers, and
technicians, now does the lab work for the
South Dakota livestock industry. It was
one of the first laboratories in the U nited
States to receive accred itation by the
American Association of Veterinary
Laboratory Diagnosticians and is
regarded as one of the finest faci lities of its
kind. It has been a model for other states
who have contemplated th e construction
of similar faci lities.
Here are some significant d i sease
problems which the Department of
Veterinary Science has worked on over
the past 60 years:
Hog C holera. In 1 9 1 0 the state
legislature provided funds to develop and
produce anti-hog cholera seru m at the
Department of Veterinary Science. This

was continued until other com mercial
sou rces of serum became available d u ring
the 1 940's.
In about 1 960 a nationwide hog cholera
eradication project was activated by the
federal government. Animal health
workers had begun to realize that the
vaccine which was being used to control
the d i sease was itself responsible for
transm itting it in some cases.
A new or modified virus vaccine was
developed and used until the late 1 960's
when advanced virus detection
techn iq ues gave ani mal health workers
confidence that farmers could do without
the vaccine enti rely.
A state-wide hog cholera eradication
committee was formed in 1 968, and in
1 969 modified-live-virus vaccine was
banned from use. Two years later, after a
state-wide educational program and with
no cases of hog cholera occuring i n the
state, South Dakota was declared hog
cholera free.
Tuberculosis. One of the toughest
d isease struggles carried on i n South
Dakota over the years has been the war
against TB. Ths major battle against
mammal ian TB is over so that human
health is seldom endangered.
But there are other types of TB. Swine
can be infected with both mammalian and
avian (pountry) strains, but the latter does
not affect cattle or humans. The
mammalian type affects cattle, swine, and
humans as well.
Avian TB in swine will probably cost the
industry half a m illion dollars this year. At
least 6.000 pigs out of the 3 million
slaughtered i n this state last year had TB
lesions and were declared unfit for h u man
consumption .
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half of one per cent, the county could be
accredited.
Cou nties receiving accreditation
discovered that the premiums paid at the
markets for TB-clean cattle more than
offset the cost of testing , winning over
some farmers. Miner County was the first
to be accredited on May 1 , 1 926.
But more trouble l ay ahead for the
program. In 1 927 Dr. G. G. Weaver,
Extension veterinarian, declared that
livestock producers lost at least $3 mil lion
annually to TB. In spite of that, farmers
fought back harder than ever. The 1 925
law stated that accredited coun ties wou ld
have to retest every 3 years. The n umber of
signatu res needed for retesting was short
in U nion, Beadle, Minnehaha, and T u rner
counties.
In 1 934 an educational program was
again launched by the Extension
veterinarian and cooperating cou n ty
agents. Sixteen counties successfully
circulated pet itions to request testing. But
time was running out.
By 1 936 most of the other midwestern
states were successfully becoming
accredited for mammalian TB in catt le.
South Dakota producers would lose their
beef markets if they failed to follow suit
quickly.

How pigs contract avian TB is still
eluding scientists. Research in the 1 930's
pointed a finger of suspicion at poultry
flocks. There is growing evidence that this
may be only one source of infection.
A big "T" : o n the
side of her jaw

The dramatic story concerning TB in
beef cattle began in 1 9 1 5 when losses to
this disease were estimated in the millions
of dollars. The battle had two fronts-with
the disease and with farmers.
There's no way to diagnose TB from the
fence line; veterinarians simply had to get
into the pastures and test each individual
for TB.
Naturally, this met with instant and
rigorous opposition. Farmers didn't want
strangers spooking their cattle. They
ad mitted that, su re, maybe a dairy cow
would g ive TB to h u mans, but the idea that
beef cattle could carry T B was just
hogwash .
Couple misinformation and farmbred
independence with the perfect health that
a TB-infected cow often seemed to exhibit
and the opposition was understandable.
Particu larly if a favorite calf reacted
positively to the skin test and the strangers
had to brand a big "T" on the side of her
jaw.
Those who understood the disease
knew they had to continue d espite the
resistance. A state law was passed in 1 925
enabling counties to raise funds for TB
testin g if 60% of the cattle owners in the
cou n ty signed a petition and presented it
to the country commissioners. If the
incidence of T B was fou nd to be less than

The Veterinary Science Department
goal in 1 936 was to test a l l herds in
western South Dakota. The Bureau of
Animal Industry was asked to do the
testing, and a force of 82 federal
veterinarians moved in to do the job.
Indemnities for diseased cattle were paid
by t he federal government. No rancher
refused to submit his herd to the test, and
few reactors were found.
The number of accredited counties
g rew from the previous year's 1 1 to 37. By
the end of 1 936 every county in the state
had been tested at least once, although a

handful of individual herds were still
holdouts. Over 2 million cattle in nearly
1 09,000 herds were under supervision.
Shutdown on cattle moving
across state's border

Disaster struck with the
unexpectedness of a fu nnel cloud.
Quarantines were imposed on both the
northeastern and southeastern counties.
In 1 937, South Dakota was the only state
not accredited, and feeder cattle
shipments were stopped at the borders of
neighboring states. Adding fu rther stress
to the situation, the South Dakota
Supreme Cou rt fou nd the quarantine law
unconstitutional.
The quarantine proved the value of TB
eradication to the remaining holdout
farmers, however. Several livestock
organizations concerned about the loss of
cattle markets sponsored legislation to
put more teeth into the bovine T B law. A
new law coupled with the formation of the
Livestock Sanitary Board by the 1 937
legislature provided the muscle needed to
finish the cleanup job.
By 1 939 the program was in the final
phase. Federal indemnity funds had been
pulled out of the South Dakota eradication
program, but the coun ties continued the
retesting. Extension Service personnel
again provided edu cational materials, and
this helped prod ucers secure state funds
for indemnity payments on TB-infected
cattle. County Extension offices also
became headquarters for veterinarians
engaged in the retesting work.
Scars were deep and long-remembered
after the battle to rid the state of bovine
TB. Considerable resistance to any
ful l-scale eradication program is an
expected reaction, but veterinarians
learned that they had to persuade farmers
..

through educational programs that
disease eradication is beneficial to
livestock men before attempting another
program.
And the next battle against disease
wasn 't long in coming.
Bov i n e Brucellosis. By 1 941 the major
disease emphasis shifted to brucellosis in
cattle, or " Bang's Disease," which caused
abortion, loss of calves and sometimes
permanent sterility in cows. It was also the
cause of u nd u l ant fever among humans.
That year Veterinary Science personnel
estimated that 1 0% of a l l cattle in the state
were infected with this contagious
disease.
Teaming up with the State Livestock
Sanitary Board and practicing
veterinarians, the Cooperative Extension
and other veterinary department
personnel condu cted 42 general
educational meetings th roughout the
state. Nearly 1 ,500 producers attended.
Learning from mistakes made in the
tu berculosis campaign, the vets made a
deliberate effort to acq u aint producers
with the cause, symptoms, and methods of
spreading the disease. Prevention again
meant testing of mature cows and a
slaughter program for reactors.
By 1 942 a combined state, federal, and
county campaign was lau nched to
eliminate brucellosis in breeding herds.
The campus-based Animal Health
Laboratory tested blood samples for
farmers and vets. This time indemnity
payments for breeding animals were a
little higher than regular market prices to
encourage producers to slau ghter reactor
animals.
But not all the problems had been
licked. There was no state regulation
outlining the manner in which disposal
was to be accomplished, and there was no
law forcing owners of suspected herds to
submit to a testing program.
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World War II brought eradication efforts
to a standstill. By 1 946 the program was in
shambles. Misunderstandings and
incorrect information concerning control
and vaccination prevailed. And federal
veterinarians were no longer available.
Educational meetin gs were organized
again, and gradually the pictu re changed.
Promiscuous vaccination of adult catt le
was discouraged. By 1 948 the number of
cattle infected with b rucellosis had been
reduced to 5% of the state-wide herd , but
brucellosis was being recognized as a
problem in swine.

The brucellosis program remained
volu ntary until 1 955. It was then clear that
total eradication could not be achieved
without state legislation. A state
Brucellosis Health Committee was formed
and a brucellosis bill was enacted by the
state legislatu re. The bill enabled
producers to petition in a testing program
on an area or township basis.
Educational meetings explaining the
new regulations were cond ucted by
Extension personnel, using veterinarians
and producers to help with providing
information . But the law still did not
contain enforcement provisions for
dealing with those who refused to have
their herd tested.
Sometimes a single producer refusing
to test for brucellosis was all that
prevented a cou n ty from becoming
accredited . By 1 961 only 25 of 67 counties
were actually "modified-certified free."
That d ropped to 50 holdout cattle herds
by 1 970. Again Cooperative Extension
personnel laun ched a concerted
edu cational effort. It took several court
cases to clear the way for testing of the last
1 1 herds, but the state became
modified-certified free of bovine
bruce l losis in July 1 971 . The final goal
remains-that of becoming
b rucel losis-free. A national goal for total
eradication has been set for 1 978.
Swi n e Brucellosis. In the 1 960's work
was begun on a swine brucellosis
program. This time the leadership for the
effort was provided by pu rebred swine
producers.
Because of lessons learned in other
campaigns, this educatio nal effort has
moved along much more smoothly. South
Dakota is now close to "validated-free"
status.

While these have been concentrated
eradicatio n campaigns, the person nel in
the veterinary department have been
involved in the diagnosis and surveillance
of a host of other animal disease problems
over the years.
B l a n ket label
ripped off

Top priority i s going to the search for
remedies for intestinal diseases. Such
diseases cost cattle and swine producers
an estimated $1 .5 million last year.
Not many years ago, any animal that
died of respiratory d isease had
"hemorrhagic septicemia." This was
simply a blan ket label-it cou ld have been
any one of a number of diseases that killed
the animal.
Virology as a d i agnostic tool came i nto
its own in the 1 960's and 1 970's. The
technique was pioneered in South Dakota.
With it, veterinarians were able to pin
down the disease causing agents.
Producers are now familiar with a whole
family of respiratory diseases d ue to
viruses : IBR (bovine rhinotracheitis), BVD
(bovine virus diarrhea), and P'3
(parainfluenza).
Animal diseases that also affect h umans
are the headline makers. But any other
livestoc k disease also affects ou r
health-if somewhat more indirectly. An
animal that succumbs to any disease
will never show up in you r butcher's meat
counter. Then you are denied a portion of
the nutritious meat that is so important to
good health.
Because of the efforts of the Veterinary
Science Department and regulatory
agencies, the meat you buy is the cleanest
and most wholesome in the world.
O

Our most
unique resource
•

•.

While other SDSU researchers are
looking for new plant strains, improved
farm ing tech niques and the like, one
grou p has been studying what is perhaps
our most unique resource-people.
That group is the R ural Sociology
Department. They are interested in
people, not only as statistics, but as beings
that act and react, aspire and achieve,
work and play, live and die.
The people they study are you and
me-all of us who live in South Dakota.
One pu rpose is to help us understand and
weigh the alternative solutions to our
social problems.
Research began 50 years ago. The first
study was a survey of rural agencies. It was
designed to discover the most urgent
research needs of the time, and explored a
variety of subjects, including
communication, education, welfare,
religion , and commu nity organization
problems.
1927: "not u n h a ppy enough
to leave the farm . . . yet"

..

What do farmers think of farming?"
was o ne question asked by researchers.
(It's interesting to note that today's

farmers are concerned with many of the
same problems as their forefathers were
although technology has radica l ly
changed both the farm and the farmer.)
Farmers in 1 927 were concerned about
income. They weren 't unhappy enough to
leave the farm-at least yet. Eight out of 1 O
said that if they were starting over again,
they would choose farming as an
occupation. Fathers hoped that their sons
would farm and didn't object to their
daughters marrying farmers. Two-thirds
said that they were making a special effort
to encourage their children to see farming
as a "worthwhile and interesting"
occupation.
Although satisfied with the farm life
style, farmers were not content with the
business end of it. The su rvey discovered a
growing n umber of farmers beginning to
advocate group organization and action
to solve their economic problems.
Early research projects and bulletins
from the department provided information
on rural schools, churches, and health .
For example, a 1 930 study revealed that

three-fourths of the ru ral enrollment in
high schools did not ret u rn to the farm.
When high school administrators heard
this, they realized that it was time to
revamp programs to provide a
combination of "readin', ritin', and
'rithmetic" that wou ld serve the needs of
those leaving the farm as well as those
who stayed.
The 1 930's was a time of d rought,
depression, and despair for many South
Dakotans. Many farmers realized that the
acres they had acqu i red under the
Homestead Act was just too small to farm
profitably under the changing conditions.
As some farmers left, others en larged their
farm units and diversified their operations.
The depression was reflected in
standards of living. Surveys revealed that
many rural homes lacked running water,
electric lights, central heating, and
telephones. When sociologists took a look
at relief rolls, they found that those
hardest hit were young people with less
education, farm tenants, larger
households, and semi-skilled or u nskilled
workers.

23

The facts and figures compiled by
sociology researchers came in handy
when public and private agencies needed
data to set up or adjust relief programs.
Closing the doors of
the cou ntry schoolhouse
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Since the 1 950's, the work of rural
sociologists began to take on new
dimensions and perspectives.
For example, substantial research has
been u ndertaken to provide information
and guidance for those engaged in school
administration and educational policy
form ulation. In the 1 950's the problem of
merging separate town and country
schools into larger unified comm unity
school districts concerned many
taxpayers and parents.
At one time there were six different
types of public school districts provided
by law. Although they worked well in the
states and areas for which they were
designed, South Dakota's conditions were
not the same. In m any cases, the tax base
for districts was inadequate, enrollments
too small, and districts too numerous. The
quality of education often suffered.

Experiment Station researchers
proposed a system that would establ i sh
fewer but larger school systems. The facts
and figures and the alternatives provided
valuable information for officials for most
of the school legislation and
reorganization efforts after World War I I .
The lessons that can be learned from
experience was the thrust of a study called
" Fifty Years of Experience on the Belle
Fourche I rrigation Project." This i s one of
the oldest federal irrigation projects in the
nation.
Researchers saw the importance of
compiling adequate information on all
factors that influence the design or affect
the operation and maintenance of a
project-including the attitude of the
people concerned. Two main points came
out-that irrigation is much more
complicated than merely applying water
to land, and that the original 80-acre
maximum which the project permitted
land holders to irrigate was too small to
justify the investment required.
The data gathered in this study has had
important implications for current
irrigation activities throughout the state.

Sociologists observed that people, like
birds, migrate. Between 1 930 and 1 945,
South Dakota's population dropped by
1 00,000 persons.
One of the main forces behind the
exod us of young people from the state
was the lack of job and business
opportunities. Sociologists advocated an
extensive program of resou rce
development in order to provide
opportu nities for youth so that they might
stay in the state.
The first m ig ration studies dealt only
with South Dakota trends. From 1 940 to
1 950, sociologists partici pated in a
regional study on the same topic, covering
the north central states.
Since 1 955, the Rural Sociology
Department has been involved in several
projects of s pecialized nature.
One example i s the research done on
South Dakota Indian comm unities.
Studies of the cultural h istory and
characteristics of this segment of our
population h ave been useful to schools
and other educational g ro u ps. The work
emphasized the need for increased
understanding of the various cultu res
fou nd within the state.
"A unique agricultural
force I n South Dakota"

South Dakota is the home of a small
religious group known as the H utterite
Brethren. Members of this sect live in
small cooperative colonies. They employ
modern agricult u ral technology, but have
isolated themselves from the main
currents of society.
Maintaining strict boundaries between
their social system and the outside world

Rural Sociology
has allowed the H utterites to retain many
characteristics of the i r culture developed
du ring the Protestant Reformation. The
most d istinctive feat u re of the Hutterite
way of life is a pattern of communal living.
South Dakota was the location of the
first settlements of H u tterites when they
migrated from Russia in 1 874-79. In fact,
the first colony established in North
America, Old Bon Homme, is still in
existence.
South Dakota also has the largest
number of colonies and popu lation of any
state in the U.S. They were identified as a
"unique agricultural force in South
Dakota" in a 1 966 sociology bulletin.
In 1 970 the department began its fourth
decade of population research. Statistics
demonstrated the changes in population
size and structure, and sociologists
analyzed their possible effects on the
state. Many planning agencies have made
extensive use of this material. Several
commun ities revised plans for expanding
educational facil ities after studying the
popu lation projection figu res.
The groundwork on poverty laid in the
1 930's was picked up and carried on by
sociologists. An i n-depth study of South
Dakota's lower income groups gave rise to
new insights into their plight.
For example, the research showed that
one of the reasons that retraining
programs for unemployed were not
always successful in South Dakota was
that most of the low income group were
already fully employed. The real problem
was that their employment did not provide
enough income.
The study also revealed that over
one-third of the fami lies were
experiencing a serious i l lness. This
suggested to sociologists that relief
programs needed to direct more attention
to either d i rect health care or financial
assistance.

Inevitable, but not
so e a sy to accept

Pinning down South Dakotans'
attitudes about the environment is yet
another story. Recent studies include a
survey of citizen attitudes toward weather
modification, local industrial expansion,
and wetland programs.
In 1 970 there were well over 80,000
Sout h Dakotans over 65 years old. This is a
1 2% increase from 1 960 figures. This
significant seg ment of our population
m ust be considered as we p l an ahead.
Growing old isn't easy. It requ i res
adjustments. Sociologists have talked to
citizens about how they plan to spend
their retirement years. Agencies that work
with older citizens have used this
i nformation for greater insight into the
needs and problems faced by the growing
n u m ber of elderly South Dakotans.

Classroom teaching is a booming
activity for the department. Student
enrollment in rural sociology has
increased from just over 60 students in
1 965 to more than 220 in 1 975. During the
same period, the number of master's
degree candidates has grown from 7 to 28
students. I n 1 966 there were no doctoral
cand idates in sociology at SDSU; in 1 975
there were 1 4.
The department foresees expanding
opportunities to serve the people of the
state. Additional cou rsework on the
American Indian, social changes in rural
America, contemporary social
movements, and futurology will also be
explored.
Sociology is the study of people and
their lives. The team in rural sociology at
SDSU is working to help us make our
future better by understanding ou rselves
and our fellow South Dakotans and to help
us ach ieve the quality of life we desire. D

More than
balance sheets

A mat hemat ician (at least, an old-style
mathematician l i ke you and me) always
knows the answer when he adds 2 and 2.
Math (supply, demand, prices) is the
stuff economics i s made of. but so are
people, and there's where 2 and 2 equals
almost anyth ing but 4.
For instance, you know at least a few
fol ks keeping an unprofitable homestead
because "farming's a way of life. " Or
comm uters using tanks of gas to go to
work because "a small town's a fine place
to bring up k ids. "
The professional economists at SDSU
know they don't deal in a hard science.
They know they have to consider politics.
environmental i mpacts, and human
nature when they make an economic
analysis or recommendation. That's why 2
plus 2 doesn't necessari ly make 4. But
they can tell you what may happen if you
choose "5" or "6" as an answer.
Helplng a "way of life"
become profitable
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Of course. it's not impossible to put that
"way of life" on a hard-nosed business
footing. Soon after opening, the territorial
agricultural college was helping organize
cooperative creameries.
By 1 900 farmers were asking wider
ranging production and management
questions.
The teams of educators that responded
were known as "farm demonstrators,"
and they held 2· and 3-day "farm
institutes" around the state to teach the
practical concepts of economics.
Farmers l i ked this off-campus learning,
and by 1 9 1 3 "county agents" were located
in three major wheat-producing
counties-Brown, Spink, and Codington.
The next natural question after
producing a commodity is how to sell it.
Farmers were now able to produce more
crops and livestock than they themselves
could use. They needed to know more
about record keeping and marketing.
A marketing specialist was added to the
SDSC staff in 1 924-one year before a
separate department of farm economics
was organized His assignment was to
gather information about production
expectations for crops and livestock and
to publish an analysis. Fro m this
information the farmer could determine
his most profitable cropping alternatives.

This method of gathering crop and
livestock outlook information was
fol lowed until a national system was
developed in the mid·1 930's. Today SDSU
econom i sts attend these meetings and
interpret the information in terms of the
i mpact on the South Dakota farm
economy. Then they conduct from 15 to 20
public meetings throughout the state and
send the information via news releases to
radio stations, newspapers. and to some
groups through newsletters.
World War I had a dramatic effect on the
farm economy. Crops were good and the
war created an excellent demand for farm
products. Land values shot skyward. But
all skyrockets explode sometime.
This one bu rned qu ite a few young
farmers. They had pu rchased high-priced
land and found themselves in serious
trouble after the war was over. Land values
dropped because the demand for crop
and livestock products dropped.
To help these farmers, the 1 92 1 state
legisl atu re appropriated money for a study
of farm costs and returns. The task was too
large for the State Department of
Agriculture, so it was tu rned over to the
staff at the Agricul tural College in 1 924.
That prompted the formation of a special
economics department.
A 3-year study of 1 5 Kingsbury County
farmers led economists to say in 1 927 that
" m ost of the variations in the returns from
farms studied were due to causes at least
partly within the control of the farm
operators."

Farm management, that's what they
meant-the crops or livestock enterprises
selected, the abi lity to budget labor and
machines (horses in 1 927), the methods of
cropping and grazing.
Getting It together
In black a nd white

That study underscored the importance
of educational work in farm management.
The col lege had tried d i fferent tactics of
teaching and explaining this subject since
the days of the first creamery co-o ps.
Some tactics worked. But not on a
large-enough scale.
In 1 965 they got it all together.
The new program worked because the
economists who devised it left nothing to
chance. Every cost, every alternative was
spelled out. The really big hurdle in other
programs had been that farm operators
had never put all their costs down in black
and white. They had made assumptions,
many of them erroneous. Forced to assign
monetary values to their labor and
alternative cropping and livestock plans,
they and the experts who helped them
ind ividually cou ld stand back and
objectively assess the alternatives.
Called "Ten Steps in Planning Your
Farm or Ranch Business," the program
has enrolled over 6,500 farmers-most of
them smaller operators. They themselves
estimate they have earned nearly $20
millio n in additional net income since they
upgraded their management techniques.
One farmer in 1 97 1 made over $31 ,000
in additional income over d i rect costs. The
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series of schools and workshops were
organized and have been held annually for
cooperative managers and directors since
1962.
The sessions have been well received
Over 200 co-ops have sent employees
and or directors A 1971 survey of
participants revealed that following
suggestions on handling credit pol1c1es
alone had made at least $50,000 of extra
working capital available to each f1 rm
enrolled
The annual incomes of those same
co-ops collectively increased a total of $9
m1ll1on each year during a 10-year period
Credit for part of that should go to
improved management

Country elevator :
at the end of the line

average increase for 259 farmers enrolled
that year was $6,940.
The beauty of such added income is that
it spins off into the community.
Economists estimate that each million
dollar increase in net income stimulates
another $2.5 million increase in incomes.

Death kne ll for
the cream can
When staff members were called o n in
1896 to provide help in organizing
creameries they could hardly realize that
University personnel would be asked
again within 60 years to completely
reorganize the dairy industry.
With the advent of electricity and better
transporation, the dairy business changed
first to refrigerated cans, then to bulk
tanks. By 1950 many dairymen realized
that they were either going to have to
change their operations or get squeezed
out of the dairy business.
Economists and dairy s pecialists at
SDSU helped upgrade both individual
dairy operations and revamp in-state
processing of milk.
The dramatic changes that followed
reorganization are best expressed in
statistics: Although the total number of
dairy farms decreased, whole milk sales by
producers in South Dakota increased
from 212 million pounds in 1955 to nearly
1.5 billion pounds in 1973. In 1955, 960
million pounds of milk was sold as cream.
By 1973 this had decreased to 80 million
pounds.

Butter and ice cream production
dropped, but cheese production soared,
In 1955 about 5 million pounds of cheese
was marketed. In 1973 over 64 million
pounds were produced.
The dairy industry contributed about
$28 million to the South Dakota economy
in 1955. In 1973 dairying provided $93
million.
Part of this success story was made
possible because of the help the
Economics Department gave to
cooperatives (group buying of farm inputs
and group selling of the items produced).
In the 1960's a study revealed that the
reason some co-ops weren't as successful
as they could be was because managers
lacked up-to-date management skills. A
-

Neve rtheless, even some well managed
co-ops still aren't thriving. In particular
trouble are some country and small-town
elevators.
They're trapped by 19th century pol1t1cs.
Most of them were originally built only 6 to
8 miles apart on rail lines that wandered at
whim in the late 1800's. Every community
wanted a railroad, and it usually got 1t and
an elevator.
The rails and track on which these
elevators sti II depend haven 't been
maintained- the best story 1s that of the
Pierre area farmer mowing his alfalfa who
overtook and passed a train going at top
s peed.
Even when track is maintained, much of
it has not been modernized to accept the
large new "hopper·· cars that the rest of
the nation is using to more quickly and
efficiently move grain.
In some cases. these elevators are not
even located on all-weather roads so that
trucks can handle produce formerly
carried by rail. And elevators have lost
CCC payments for storing grain, and no
longer have this income.
The crops keep coming. How can they
be moved to market under such
conci itions ?

There's no one answer that will work for
every farmer and every cooperative in this
type of trouble. There are almost as many
possible alternatives as there are
elevators.
What might work, under the right
ci rcumstances, is a subterminal plan; it
has been successful in corn-growing
areas. Subterminals, which are really large
elevators, ship out massive quantities of
grain brought i n from country elevators.
Another possibil ity is a merger or
consolidation of several firms-a
d iversification. These cou ld include an oil
co-o p, a grai n and supply co-op, and
another firm which deals primarily with
grai n .
O n e s u c h proposal is being considered .
With good management and a good
trade area, the new company cou ld have a
total savings of as much as $20,000 a year.
Then , by adding new lines of materials, it
might more fully employ its personnel and
equ ipment and increase earnings another
$20,000 annua l ly.
Historical ly, however, consolidation
also means the eli mination of some
localized service and jobs in the smallest
towns. The haunting question : Is it better
to have one large firm that can adequately
serve the needs of farmers and ranchers in
a large commun ity or i s it better to have
several smaller firms that are unable to
meet all needs?
Where h u m a n ity a n d
economics merge

The department has been asked for help
i n similar areas which are outside the
sphere of hard economics.
Many South Dakota towns are dying. It's
painful and sometimes controversial.
A 1 965 departmental study revealed that
about a dozen cities i n the state were
becoming the nucleus of larger and larger
trade areas. Smal ler towns ringed these
g rowing cities, and med i u m sized towns
formed the perimeter. Trade areas
crossed county lines.
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Experiment Station and Extension
economists took the information to all
areas of the state, and "community
development" meetings were held to
d iscuss the implications and alternatives
of population shifts.
Then the information went to the
governor to be used i n delineating the
outlines of six planning and development
d istricts across the state. These planning
d i stricts have since been organ ized to
encourage m u lti-county planning.

Many livestock feeders actually received
less when they marketed 1 000-pound
steers than they paid out for them as
feeder calves months earl ier.
Prices: a cha nce to
set Instead of take

It was a new ballgame. Under the great
CCC influence, producers didn't need to
have special marketing skills. Now that
this government program is removed
farmers m ust make their own decisions.
Economists launched an intensive
educational program designed to help
farmers understand the futures market.
Materials published here in South Dakota
are being used nationwide. They show the
marketing alternatives open to producers
and the relative merits of each. Knowing
the options gives producers more room to
bargain for prices rather than merely
" take" the single price they're offered.

As a resu lt, many smaller towns have
received a new lease on life. They have
become homes for expanded small
busi nesses or manufactu ring plants. This
has kept many people in these
comm u n ities that could not find jobs or
have a future on the farm.
Another area was excess food
production in this country and starvation
i n many other parts of the world.
The sur plus food situation prompted
economists to host an I nternational
Seminar of Wheat Surplus Utilization at
SDSU i n 1 958. Delegates from 1 04
American u niversities, state governments,
and businesses met with 41 delegates
from 21 foreign nations.
One suggestion adopted from the
conference was that food be used to "pay"
workers involved in building roads, dams,
and public structures in countries where
food was short.
Too much production in the 1 960's. Bins
overflowing; grain terminals clogged ;
corn piled on the ground. World-wide
d rought i n the 1 970's, and the u nexpected
i m pact of sales of U .S. grains abroad. Now
not enough grai n ; and prices (the old
su pply and demand economics) soaring.
The new high prices for feed grains have
almost intolerably squeezed individual
producers, particularly livestock men.

Over the years the economists' role has
also broadened to i nclude other subjects
commonly called "public affairs."
Department personnel have been asked
to help explain proposed state
constitutional changes, provide estimates
of economic benefits of proposed
i rrigation and other development projects,
and conduct meetings throughout the
state to help local leaders accomplish
comm u n ity development.
Leader development has been the
stock-in-trade of the on-campus teach ing
staff of the Department of Economics.
Total enrollment of students in economics
cou rses at SDSU has topped 3,600
annually. There are about 225 who major
in economics, and graduates are split
qu ite evenly between agricultural and
general economics. The department also
has a graduate (MS) program.
What does the future hold ?
Ind ividual farm and business
enterprises will continue to receive help
from the department . Opport u n i ties in
com m u n i ty development activities are just
begin ning i n many areas-land use
planning, environmental i m pacts versus
economic impacts, energy conservation,
health care, welfare problems, and
problems in taxation.
Economics is more than 2 plus 2. The
hard core supply-demand-prices figures
sti ll are a part of the economics of the
futu re, but there are options to "4" , and
the SDS U Economics Department of the
2 1 st cent u ry will continue to explore them
and show you you r economic
opportunities.
0

Not iust

any

Trees, as lone South Dakota prai rie
sen tinels or grou ped as windbreaks,
symbol ize the objective of improved
q u al ity of life and environment that
characterizes the Horticultu re-Forestry
Department now in its 88th year at SDSU.
At the time of the American Revol ution,
the I ndians and the bison were sym bolic of
the rolling prairies that for eons had
suppo rted l u sh forage for mil lions of
various types of grazing animals. Less
than a cent u ry after that East Coast
uprising, settlers pushing westward into
what was to become the Dakotas were
impressed-if not awed-by the
treelessness so characteristic of this vast
sea of grass.
Many settlers had origins where trees
were commonplace. It was no
coincidence that establishing trees was
one of their major concerns. These
settlers. practical by nature and necessity,
decided that a tree in itself was fine but
wou ld be even better if it bore ed ible fruit.
Some of the first trees planted in South
Dakota in the mid-1 860's were the Yellow
Siberian crabapple.
Settlers soon discovered that
establishing trees was difficult on these
prairies which for ages had supported a
grassland ecosystem. Winterhardiness
and drought resistance were critical. Just
any tree brought from another locale
wou ld not s u rvive the rigors of South
Dakota climate (a 1 50-degree span i n
summer-winter temperature, for
instance).

tree

Some of the first activities of the
1 887-created U nited States Agricultu ral
Experiment Station for Dakota were "to
ascertain what forest and what fruit trees
will grow best, and what kinds of garden
vegetables can be easily cultivated to add
variety to the farmer's bill of fare and to
increase his profits. "
T h e first Experimen t Station b u l letin.
dated November 1 887, consisted of
" Notes on the Growth of Trees in the
College Grounds" by the Department of
Forestry and Hortic ultu re. The trees, from
M in nesota, had been plan ted 2 years
previously. Within a year or so, trees were
being planted by the thousands.
Bulletin No. 3, dated April 1 888, told of
the newly designated Arbor Day (actually 2
days for Dakota Territory because of
season differences) to encourage planting
of trees. Cash and tax incentives were
used to further encou rage tree planting.
Trees, then, established an early
benchmark in South Dakota agricu ltural
research for horticulture and forestry.
Trees singly as a food source, in groups
for orchards or for protection, or as a
source of l u mber and fuel-much of South
Dakota's history and change in its
landscape can be attributed to studies of
how to fill this need.

"More than pay" for land
they take out of production

Even before the extensive federal
shelterbelt program (systematic planting
of trees to protect fields) launched in the
Great Plains in the mid- 1 930's, SDSU
horticultu rists and foresters were ready.
Prior to 1 900 trees were planted east of
the campus to evaluate s u rvival, growth,
and cultural practices.
In 1 928, a 600-foot-long shelterbelt had
been planted on the Webber
demonstration farm northeast of Pierre in
H ughes County. By the time the federal
shelterbelt program began, the planting
was showing vigorous growth despite
severe drought and attack by
grasshoppers.
A 1 955 su rvey of several hundred
farmers who had establ ished shelterbelts
in South Dakota is j ust as revealing. Most
believed shelterbelts more than paid for
the land they occupied in increasing yield
on portions of fields protected (8-9
bushels more corn , 3-4 bushels more
wheat). Shelterbelts inc reased sale value
of land, reduced soil blowing and
controlled drifting snow. averted some
crop damage, and improved liveability of
the farm and comm unity, they said.
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Although early records are not
available. since 1950, the year of Hansen's
death. propagat ion wood. seeds, and
seedlings from collections established at
SDSU by the renowned plant explorer
have been distributed to 34 states. 4
Canadian provinces. and 10 countries in
Europe and Asia Some of this material is
being maintained by the Experiment
Station. for 1t contains plant germplasm
that 1s 1n danger of being lost even in parts
of the world from which 1t originated
Some of the results of Hansen's
breeding and collecting act1v1t1es
Hopa flowe ring cr ab apple, the first
hardy ornamental crabapple adapted to
northern states and also widely grown for
its ornamental value.

Waneta, Kapa, Toka, Tec u m seh,
Hanska, Ka hinta and numerous other
Other studies involving South Dakota
1nd1cated windbreaks which protected
farm houses on the north resulted in fuel
savings as much as 20 per cent. Another
indicator of value of shelterbelt protection
involved the weighing of two herds of
cattle in different pastures-one pasture
protected by natural tree and shrub
growth along a stream. the other without
protection Cattle were reweighed after a
3-day blizzard Animals without protection
each had lost an average of 30 pounds
more than those in the protected pasture

Hansen- a man with vision
a nd the Viking spirit
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A major contribution to agricultural
research for South Dakota as well as other
states was a young man who j oined the
Horticulture-Forestry Department staff in
1895
Niels Ebbesen Hansen, born 1n
Denmark. gained world fame as a plant
breeder and international plant explorer
while at Brookings. Over a period of 40
years, he made eight observation and
collecting trips to Siberia, Central Asia.
and European Russia He also collected
plants in the Northern Great Plains. the
M1ss1ss1pp1 Valley. and in Canada
Hansen's collections were vaned fruits.
vegetables. f orage crops (alfalfa and
grasses). ornamentals, cereal
grains--even six Siberian fat-rumped.
tailless sheep for use by livestock
researchers

delicious dessert plums. including hybrids
of native plums and high quality plums
from the Orient
Sapa and Opata ch erry plu ms, hardy
hybrids of the native sandcherry and high
quality plums from the Orient.
Dolgo crabapple which 1s considered
the outstanding jelly crabapple of the
northern states and 1s also widely grown
for its ornamental value.
Cistena purpleleaf plu m, the first hardy
ornamental purple leaf plum.
Lillian Gibson rose, a beautiful pink
rose grown in parks and public grounds
across the state.
Sandcherries. Hansen selected from
this native Great Plains fruit for 1 5
generations to greatly increase fruit size
and product1v1ty of this plant.
Harbin pear, an extremely hardy and
drought resistant tree with considerable
potential as an ornamental, for protection
plantings. and as a source of germplasm
for pear breeding.
Manchurian a nd Siberian apricots that
have valuable germplasm for use in
developing hardy high quality cultivars.
They are used as hardy rootstocks for a
developing apricot industry 1n eastern
states. and Manchurian apricots are
sometimes planted in shelterbelts and
home grounds where they are enjoyed as a
fresh fruit
Some of Hansen's grape hybrids are
gaining interest 1n states to the east for use
as cold resistant rootstocks for grapes
Hansen-introduced Siberian
crabapples have been outstanding as

rootstocks for apple trees and offer
potential as ornamentals and in protecting
plantings Some cultivars of special
interest are Red and Yellow, Yellow

Siberian, Manchu and Nertchinsk.
Honeysuckle introduced by Hansen has
found widespread use 1n shelterbelts and
as ornamental plants Most have long lost
their 1dentlflcation as a part of the Hansen
contribution to better living on the Plains
In 1897 Hansen imported 350 pounds of
Caragana seed, not the first but perhaps
the largest amount of imported seed of
this valuable hardy, drought-tolerant
shelterbelt shrub
Hansen's philosophy looked to the
future-reaching far beyond his present
generation
He once explained that experimentation
cannot be fruitfully earned out on a few
acres-it needs fields, a continuous
program that reaches into the future. and
men-men with vision, courage, and the
Viking spirit.

Stiff product te sting for
new horticultura l models
Today agriculture and the motor car
industry, two of the country's giant
businesses, have some things in common
Both continually try to improve their
merchandise
A big difference in the two industries 1s
1n the development of new lines of
merchandise. Automakers can almost
instantly come out with smaller, compact,
energy-saving cars that catch the fancy of
a public acutely aware of possible
petroleum shortages New lines of
merchandise for agriculture are slower to
develop, however How many absolutely
new crops have you heard of lately?
Automotive engineers and designers
are constantly at their drawing boards
a1m1ng to improve or change their product
to meet (or create) the demand of a public
with constantly changing whims. The
agricultural researcher. however. has one
element more d1ff1cult to deal with than
mere public whim · Mother Nature and the
constant demands she makes through
climate, moisture (or lack of 1t), diseases,
day length, predators, and numerous
other factors
At best 1t takes from 4 to 7 years to
develop a new tomato variety But 1t 1s not
yet ready for the new model show room At

Horticulture-Forestry

least 2 years of testing at various locations
is necessary. The seed is then distributed
to various commercial seed companies for
their further evaluation-th is takes at least
2 years. At the end of perhaps a dozen
years a decision is made whether or not
the new variety should be released.
Seven new tomatoes have been
developed by horticultu rists at SDSU
d u ring the past 25 years, including
Siouxan n, State Fair, Rush more,
Bonanza, Bellarina, Centennial, and
Golden Del ight. Add to this Peter Pi per
and Wonder Gold peppers, Chinkota elm,
Centenn ial walnut, and Luscious pear,
and you have a pretty good record for
model changes from one state's
Agricultural Experiment Station.
Stretching the growing
sea son under plastic

An i m portant i mpact in commercial
p hases of horticulture was made through
SDSU research on greenhouse facilities. It
was known that South Dakota's short
growing season can be "stretched " by
getting plants started early in
greenhouses. But construction and
u p keep of such faci lities are expensive.
Experimenting with plastic to build
greenhouses helped solve this problem in
South Dakota and gave rise to a
greenhouse tomato ind ustry as well as a
widespread ind ustry for producing
bedding plants of vegetables and flowers.
Research is only a part of the
Horticulture-Forestry Department's effort.
Training of college students at the B.S.
level and until 3 years ago at the M .S. level
in horticulture has been a part of the effort
at least since the late 1 880's.

Landscaping and landscape design
instruction was underway i n the 1 920's,
and the newest educational field is park
management which began i n 1 965.
Several South Dakota comm unities, i n
promoting Bicentennial projects, have
requested assistance from SDSU
horticulture-forestry students in planning
park and recreational facilities.
McCrory Gardens, established in 1 965
on highway US 14 east of the SDSU
campus, attracts hundreds of visitors each
year. Here they can see and compare
n umerous species and varieties of trees,
flowers, shrubs, and grass. The gardens
are also used for teaching and research.
Cooperative Extension Service
horticu lturists and foresters have been
highly influential throughout South
Dakota in promoting home gardens for
food su pply and home beautification as
well as promoting use of tree planting
mach ines in wind break planting, securing
planting of "tree banks" for future
replacements i n urban areas, and potting
of windbreak trees by 4-H groups.
Needless to say, South Dakota remains
far from reaching the point where it has
too many trees. Tree and shrub
improvement for wind break and
landscape plantings will continue to be
one of the department's major efforts.
The land and its use, the environment,
and better living for the future all w i l l
involve t h e department. O n e important
task will be to determine the best means of
managing and using parks and other
outdoor recreation areas as well as
identifying sites wh ich are best for serving
such land use.

Training m ust be provided, i mproved
plants developed, and cultural practices
evaluated for many residents of the region
who use plants as a means of relaxation,
protection, fuel, and food.
In recent years an i m portant effort has
also been a search for seed sources from
several states to ascertain better adapted
varieties that m ight further improve
wind break tree growth.
Release of Chinkota elm, a hardy
Siberian elm, assured that unseasonable
freezes would not kill this species on a
wholesale scale again. Chinkota
slippery-elm hybrids promise fast growing
trees for the futu re. And seed source trials
of hackberry and green ash are beg inning
to demonstrate that careful selection of
seed sources can indeed rr.ean faster
growing trees.
In these ways the Horticulture-Forestry
Department will help make our state more
attractive and comfortable, and also will
contribute to a botanically clean
environment on ou r planet.
O

Success stories in
managing nature

Ma nipulators.
Plant scientists cri nge at such a title. But
that's what they are, if you consider the
manage-or-infl uence-by-artful-ski l l
d ictionary defin ition o f t h e word.
Since the Dakota Experi ment Station
began in 1 888 these men and women have
been dedicated to the idea that they could
"manipulate" factors that i ncrease crop
production, thereby i mproving agriculture
and benefiting us all.
These scientists, as they prefer to be
called. snoop around the family tree of a
crop, looking for good (and bad)
characteristics to add to or take away from
a particu lar variety.
If they can't change the weather-and
they're not above trying-they work on the
plants, adapting them to l ive in dry, hot
summers and through extreme winters.
They abhore "weeds," but they're
extremely careful about the chemical
recommendations they make. They're
watchful for d iseases and insect pests.
They have promoted marriages between
total strangers in the plant kingdom.
Sometimes the marriages are compatible,
and the progeny of the union are sturdier
and healthier than either parent plant.
" Hope" from a
single plant
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One such marriage resulted in m i l l ions
of bushels in the national granary which
otherwise wou ld have been lost to stem
rust.
I n the fall of 1 91 8, Private Edgar
Mc Fadden, a former student at the
Col l ege of Agriculture at Brookings, got a
"harvest furlough'" to return to South
Dakota to harvest his ' "wheat crop."
No Army personnel officer asked about
the size of that c rop, which is just as well .
The "acreage" was only a few rows 1 2 feet
long.
In those rows, McFadden had planted
about 1 00 kernels of wheat, the ' " c rop'"
from a remaining single plant which was a
crossbred considered impossible in plant
breeding circles.
(Its parents were a Can adian bread
wheat-Marqu is-and Yarosalv em mer, a
feed grain and distant cousin of the wheat
family. Yarosalv had outstanding
resistance to stem rust.)
Most of the wheat varieties grown since
that date wh ich have su rvived rust
epidemics have the M c Fadden ' "Hope"
wheat i n their family trees.
R ust is one of the costliest South Dakota
crop d i seases. R ust itself is also a plant (a
very pri mitive one) and it has the plant's

ability to hybridize and produce new races
for which crop varieties with resistance
are not always available.
I n 1 962 a rust race identified as "56"
destroyed over $24 m i l lion in South
Dakota hard red winter wheat. The first
news of an epidemic sent SDSU
researchers to their wheat plots, and they
found resistance in plants they had been
working on for nearly 20 years.
The new variety was " H u me." It helped
put South Dakota growers back in the
winter wheat growing business.
Farmers had harvested around 1 2
m i llion bushels of win ter wheat each year
between 1 960 and 1 964. In 1 962, the year
of the rust, they combined 5.6 m i l l ion
bushels. After release of Hume and other
improved varieties by other states, the
winter wheat prod uction shot u p to 1 4.4
m il lion bushels by 1 966 (the weather also
cooperated that year).
Rarely wou ld an SDSU plant scientist
dare take total credit for a new variety.
Here's a sample of how research often
happens :
Sometime before 1 950 a plant breeder
from Purdue U niversity secured tall
wheatg rass seed from N . E. Hansen, famed
early-day plant explorer and plant breeder
at SDSU. The Purdue scientist crossed the
wheatgrass with wheat and obtained
resistance to leaf and stem rust.
A Canadian plant breeder next obtained
some of the Purdue seed and improved
the line by eliminating some unwanted
characteristics.
The story came full circle a few years
ago when an SDSU plant breeder brought
seed from Canada to use in South Dakota
winter wheats. Although still not on the
market, new breed ing stock not only is
immune to current leaf and stem rusts but
also has u nusually h igh protein seed and
excellen t bread-maki n g characteristics.

There's another way to tackle wheat rust
and a host of other plant d i seases. That's
chemicals, and fungicides have been
developed that control wheat leaf rust.
The cost, however, does not warrant
treatment unless the infestation i s severe.
When is it severe? An SDSU plant
pathologist came u p with a variation of the
chemical approach for protecting already
growing wheat. He developed a wheat leaf
rust prediction chart that g rowers can use
to tell whether or not spraying is
warranted .
Mite indic ted in spread
of wheat streak mosaic
Another success story from the Plant
Science Department concerns a d ifferent
but equally costly wheat d isease called
wheat streak mosaic.
Winter wheat planting once began fairly
early in the fall, within a month or so after
the previous wheat h arvest. I n the 1 950's,
scientists cou ld recommend that g rowers
wait until after September 10 to plan t . If
they held off till this date, they could
substantially reduce losses to wheat
streak mosaic.
There had to be a reaso n that
September 10 made such a d ifference.
This one was the wheat curl mite, which
doesn't like the colder weather of late
September. It stops feed ing on wheat, and
therefore stops spread ing the wheat
streak mosaic. Scientists hadn't known
before this that mites could transmit
streak mosaic.

Plant Science

Planting a lfalfa or a grass in an already
existing pasture is cal led interseed i ng. It
gives more forage with a h igher
percentage of protein than grass alone.
Consequently, the farmer can run more
cattle in a smaller area.
A new intermediate wheatgrass variety
called Oahe was introduced during the
early 1 960's. It produces abundant forage,
good seed c rop, and is easy to establish.
Most grasses grown successfully in
South Dakota are so-called cool-season
grasses. That means they grow vigorously
in the spring and fall during the cool
months but go dormant during the hot
sum mer. To fill this gap in the summer
pasture program, researchers at South
Dakota also developed a switchgrass
called Summer that is well adapted to
eastern South Dakota. It was released in
1 965.

Put wheat research into dollars saved or
income add ed? It's nearly i m possible,
because there's no way to figure d isease
resistance, drought hard iness, new
recommended cultural practices, and all
the other SDSU i mprovements on a
grower's wheat check.
We do know this, however:
Both winter wheat yields and the area
where the crop can be grown have
expanded sig nificantly. Winter wheat
yields for the 3-year period of 1 950-52
ranged from 1 1 to 1 9 bushels per acre in
South Dakota, with most cou nties in the
1 1 - 1 3 range. The 1 970-72 average was
1 8-35, with most counties in the 27-33
range.
The average acreage of winter wheat
harvested between 1 946 and 1 955 for
South Dakota was 324 ,000 acres, and the
average for 1 972-74 was 757,000. Wheat
income to the state in 1 973 was $247.4
m i llion. About 32% of this was from winter
wheat sales.
Wheat's not the only success story.
Pasture alfalfas with
Russian relatives

A pioneer in the search for better crop
varieties was Niels E. Hansen,
horticu lturist who joined the staff i n 1 895.
He literally searched the world over for
plant materials that appeared to be su ited
to the c l imate found in the Dakotas.
Teton and Travois alfalfas both have
relatives in Russia. These two alfalfas, now
familiar to South Dakota growers, were
bred in this state from stock brought back
from R ussia by Hansen. They have special
characteristics for our cattlemen-they
can survive in pastu res of prairie grass
where the common field-type alfalfas can
not, and they are highly resistant to
common leaf spot and bacterial wilt and
moderately resistant to yellow leaf blotch.

A revolutionary discovery by an SDSU
plant scientist d u ring the 1 940's helped
speed up the search for new sorghums.
Normal plants were treated with a drug
called colch icine, a poisonous alkaloid
extract used primarily for treating gout in
humans.
He found that colchicine goes to the
heart of the in heritance by inducing basic
genetic changes i n plants-changes that
nature might never bring about.
Ten new sorgh u m varieties were
released by the South Dakota station

during the next 1 O years An SDSU plant
scientist developed the first low-prussic
acid sorghum varieties. Former varieties
made good hay but were dangerous for
grazing because they often caused severe
digestive problems in l ivestock.
"Rancher" and "39-30-S" are two
varieties developed here that helped
overcome this problem . Both are
commonly grown in South Dakota today.
" B ecause of the persistence
of South Oakot a n s
. .
.

Over the years another battery of plant
gene " man ipulators" has been working
on corn.
Now, we simply aren't a corn state to
compare with others. We are on the
northwestern fringe of the nation's corn
belt, and have u n ique so i l and moisture
problems.
F u rthermore, most commercial
breeding i s done for growers in those
other corn-belt states. The corn that does

The basis
of life

grow here is because of the persistence
and determination of South
Dakotans-both scientists and farmers.
The natural question is why try to grow
corn here at all if it's so much trouble. The
answer is our l ivestock i ndustry. Corn is
basic to l i vestock feed i ng.
Most corn varieties are produced by
commercial corn companies. so state
experiment stations have concerned
themselves with more basic research.
For example, modern corn hybrids must
resist lodging. That means they must have
a strong stalk that will not go down in wet
and windy weather.
It takes years of patient breed ing work to
put a characteristic such as this into a
particular li ne. An even bigger
complication is that it m u st be added
without losing characteristics for d rought
tolerance, d isease, and perhaps even
insect resistance. All are key ingredients i n
i mproving yields.
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The i ncome that has been generated
from corn research is d ifficult to estimate,
because unlike wheat, most corn is fed to
livestock.
The total acreage of corn produced i n
South Dakota has actually d ro p ped,
primarily because of the expanding
soybean production i n trad itional corn
produ ction areas.
In 1 946-55 the farmers here harvested
an average of 3.9 million acres of corn ; i n
1 974 it was 3.7 m illion. A t t h e same t i me
the South Dakota soybean acreage went
from 84,000 acres to 393,000.

Breed ing research , i m portant as it is,
forms only part of the extremely complex
activities of the largest department in the
Col lege of Agriculture.
For example, no new SDSU variety
could grow without soil and the essential
ferti lizer elements it contains.
Phosphorus was the first ferti lizer
recommended in the early 1 900's. At that
time add itional n itrogen and potassi u m
h a d l i tt le effect on yields.
Continuous cropping has chan ged that.
As research indicated that fert i lizers
help prod uction, Extension educators
carried the story to farmers and ranchers
throughout the state. The increase in the
tonnage of fertilizer applied between 1 963
and 1 973 indicates the success of this
educational activity.
In 1 963 farmers were replacing only
about 1 2% of the total nitrogen, 28% of the
phosphorus, and 3% of the potassi u m
actually removed from soils b y cropping.
Ten years later they applied close to 48%
of the n itrogen . 87% of the phosphorus.
and 25% of the potassi u m removed
annually by the crop.
For years farmers had accepted that
corn rows j ust had to be 40 inches apart.
There was a reason for this-<>nce. Forty
inches was about as wide as a work horse .
He (or she) cou ldn't pull a cu ltivator down
a narrower corn row without knocking
down some of the stalks.
Researchers showed farmers they could
add as m uch as 6-8% to yields if they used
30-inch rows in an area receiving an
annual rainfall of around 24 inches or
more.
Now scientists have refined that
reco m mendation : I n most years max i m u m
corn yields c a n be obtained w i t h plant

popu lations of about 1 6,000 plants per
acre, regardless of the width of the row.
Similar recommendations have been
made on sorghum and soybeans.
Basic to modern crop production are
soi l tests and soi l su rveys. The first is a
technique used by an individual farmer to
find out what nutrients he must add to his
own soil and how he must manage it to
meet his own expected yields. The
second , along with climate and rainfall
information, will usually determine what
kinds of crops can be grown i n the area.
The soil testing laboratory became a
part of the Plant Science Department
about 1 947. Since then it has analyzed
thousands of soil samples for farmers, on
a fee basis to cover part of the operating
cost.

Ca mera In the sky
to assist producers

You th i n k of a soil scientist as usually
being pretty well tied down to the grou nd
to get his research data. Not necessarily
so.
SDSU soil scientists and Remote
Sensing Institute personnel also reach up
about 600 m iles to an orbiting satellite or
u p to 60,000 feet to special aircraft for
information. A single " picture" from a
LANDSAT satellite provides remote
sensing data on about an area large
enough to include 1 3, 1 25 farms each of
640 acres in four different bands or
"views" from fou r d ifferent light
wavelengths, including infrared.
Repetitive orbits can update i magery
every 9 or 1 8 days.
In making soil association maps from
satellite data for example, experienced
soil scientists use one particular light

considered a "thermal pollutant" if it is
i mmed iately put back in the river from
which it was originally d rawn. Future
scientists may figu re out a way to chan nel
the heated water into earlier planted corn
crops and return cooled water under
alfalfa fields.

wavelength band to best record
water-lakes, streams, stock ponds. By
com bining another band, they can
separate lakes from marshes. Other bands
or combinations aid in spotting soil
erosion, defining topography, identifying
crops and other vegetation.
Once basic satellite data are available,
they can be put to all sorts of uses. For
instance, 39 soil associations have been
delineated on one type of LANDSAT base
map of South Dakota. Combining soil test
results over the past 20 years with the
satellite map provides i nformation crop
producers can use to determine general
ferti lizer needs. Additionally, because
soil-applied herbicides are affected
considerably by type of so i l on which they
are used, crop producers can also use this
map for guidelines on how to mix and
apply weed control chemicals. The m aps
are not intended to replace field soil tests
but to serve as general guides.
Tone, color, land use patterns, and
drai nage patterns detected on one or
more bands of satellite imagery were keys
used by a team of an experienced soi l
scientist, range scientist and geologist to
make a "soi lscape" of Pen nington County
for land use and natu ral resource
planning. Land value maps are made by
combining the satellite i m agery with
previous data on soil inventories and
production. These maps are used by
assessors i n connection with a state law
req u i ri n g that agricultural lan d be
assessed for taxation according to ability
of the land to produce agricultural crops
or native grass.
SDSU for years has cooperated with the
Soi l Conservation Service and other state
and federal agencies in preparation of
comprehensive ground soil su rveys.
These su rveys have been completed for
less than half of the cou nties. They contain

a wealth of information about scores of
different soils. The information is basic,
unchanging, and extremely valuable- but
costly to acquire and publish. These
surveys also are d ifficult for non-technical
people to use.
Soil scientists now extract i nformation
from published detailed soil su rveys and
make it available in read i ly usable form to
individuals, governmental agencies or
other groups. It is done by computer.
What information can be obtained from
these computer maps and their
accompanying h istograms or g raphs?
They can show you which soils are
suitable- or unsu itable- for : dwellings
with basements, septic tan ks, sewage
lagoons, wildlife uses, nature trails,
camping sites and other recreational
needs, sand and gravel sources, chances
of corrosion of metal (pipelines) or
concrete (footings), soi l limitat ions for
cropping (along with the reason for the
l i mitation- climate, erosion or slope, soil,
wetness), range sites and sanitary
landfi l l s. There're also data on yield
potentials for corn, oats, flax, soybeans,
alfalfa, pasture and range grass.
It's a treasure trove of information,
available to more people, faster and at a
comparatively low cost.
Soil temperatu res affect crop growth.
Cool temperatures will increase alfalfa
yield but limit corn yield, for example.
That's noth i ng new. However,
researchers have found that a farmer can
help his crop cope with a cold, wet spring
if he applies fertilizer i n a side-band
treatment at planting.
I n other studies, heat cables were buried
beneath corn test plots. Yields in heated
plots were from 20-30 bushels an acre
h igher than in u nheated plots. Meanwhile,
straw mulch kept an alfalfa field "cool."
Future "manipu lators" could start from
this point to improve crop g rowth at the
same time they preserve the environment.
For example, waste heat (usually
d ischarged through water) from electric
or nuclear powered generating plants is

It's too early to make evaluations of
these research projects. But it's not too
early to say this: Some of today's research
will pay off in benefits to South Dakota
agricultu re in the year 2000 that w i l l match
or surpass those benefits we've already
gotten.
The future of South Dakota's rural and
no n-rural population alike depends u pon
an efficient agricu lture. A changing,
dynamic South Dakota agriculture
demands research that continually meets
the needs of ranchers and farmers as well
as u rban d wellers.
Research, to be effective, m ust meet
new goals or objectives: it m ust "change
with the ti mes." The scientist m ust be
eq uipped with vision as well as with
techn ical trai ning and skills; he m ust work
in the present with the horizon constantly
i n view. This is the same approach that has
been successful in the past in developing
new crop varieties, agricultu ral chemicals,
technologies and practices that we use
today.
D

The leading edge
Remember when .
. . . horses pulled plows?
. . . oil lamps and wood burning stoves
were the only sources of light and heat i n
homes?
. . the hopes of a good harvest
depended entirely on the acts of nature?
Most of the d ifference between "then"
and "now" is the product of technology;
and the technology of agriculture is the
stock and trade of the Ag ricu ltu ral
Engineering Department at SDSU.
The changeover
to modern farming
" Now" mercu ry-vapor lig hts g low
serenely all night over nearly every
farmstead. "Then" the only i l l u m i nation
for late-n ight chores came from the dim
orange light of always-hazardous and
smoky farm lanterns.
When electricity came to the farms, it
changed rural l i festyles more than any
other invention except the motorized
carriage. Agricultu ral engi neers at SDSU
were part of the leading edge for both of
these developments.
The early use of gas for city lighting
prompted experimental work for similar
farm lighting systems that bu rned
acetylene gas. They weren't very
satisfactory.
By 1 91 5 a few of the first gasoline
engine-driven electric plants were being
installed i n the state. Agricultu ral
engineers saw the possibilities of this for
all farm homes. Several farmsteads might
be served by the same generating plant,
much l i ke electricity was already being
used i n cities.
In 1 923 the " Renner Farmers' Test Line"
was completed. The electric l ine was 8.4
m i les long and provided power to 1 7 farm
homes in the Renner com m u n i ty located a
few mi les north of Sioux Falls. The data
that SDSU staff members collected from
that study was useful in the development
of the entire rural electric system found in
the state today.
I mmed iately engineers recogn ized that
this power source could be used not only
to provide light, but for a variety of other
farm tasks. Th is encou raged the
establishment of rural electric
cooperatives, which were started i n South
Dakota in 1 939. By 1 950 there were 30
such organizations in the state.
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Cou rses in agricultu ral engineering
were offered as early as 1 906, but the
department wasn't organized as such until
1 924. Practicality was e mphasized, and
early courses included wood working and
metal forging.
Since then, the department has matured
into one with a variety of specialty areas:

power and machinery, agricultural
structu res and environment, water
resources engineering, and electric power
and processing.
Sturdy, long-lastingand no shortage in supply
Then, as now, there was plenty of mud
and clay around most farmsteads. Ag
engineers of the 1 920's decided to t u rn
nuisance to advantage, in walls for farm
buildi ngs. Research on " rammed earth
walls" was summarized i n 1 933 and
u pdated until 1 945. Rammed earth
involved the tamping of s uccessive thin
layers of soi l to form a wall section .
By 1 940, several retaining walls had
been built on campus. plus a pou ltry
house, machine shed, and five other farm
buildings. They stood on the campus until
the 1 960's, when all but one were torn
down to make way for new structu res.
Rammed earth was substantial and
d u rable for walls, although installat ion of
windows, roofs, floors, and i nsu lation was
tricky. The techniques that developed
from that research have been useful to
countries around the world, and interest in
rammed earth construction remains high
50 years later, especially i n under
developed countries and among
do-it-you rselfers.
Rammed earth construction helped
lead to other developments in l ivestock
equ ipment and housi ng. South Dakota's
agricultural eng ineers helped organize a
M idwest Plan Service (MWPS) in 1 948.
This non-profit organization provides
low-cost plans for farm bui ldings and
equipment, pooling the ideas and plans
developed in a dozen midwestern states.
"Savings on feed alone
pays for the floor"
Early on, ag engineers knew that farm
animals needed their creature comforts as
much as we do.
A 1 946 b u l leti n, for example, told cattle
raisers that paved floors were one of the
most profitable i mprovements they could
install in l ivestock bui ldi ngs." The saving
on feed ordinarily lost i n the mud i n one
year alone wou ld probably pay for the
floor."
Nowadays some l i vestock never set
hoof off concrete. In the 1 960's control led

environment u nits for swine and beef
(confinement buildings) were developed.
Ag engineers at SDSU compared the
temperature and relative humid ity of
open-front buildings with the newer
confinement buildings. They found
advantages and d isadvantages to each
building, balancing out their uses.
Confinement bui ldings may be more
comfortable for the operator-and the
cattle, but the decision to build them must
rest on the management capabilities of the
operator.
In the early 1 960's ag engineers
designed a type of swine shade that didn't
requ i re heavy timber underframing and
was portable. They have listed ventilation
and cooling requirements for beef, swine,
and poultry (hogs being finished for
market should get along without air
conditioning-it's too expensive).
The retirement of horses,
stea mers, and threshers
Rum ley Oil Pull, Avery, Hart-Parr,
remember them ? Mechanized farming
was just beginning to put horses out to
pasture when the AE Department was
organized. The first stud ies concerned the
conversion of horse-drawn equ ipment to
tractor use.
Ag engineers showed farmers how to
build tractor hitches, and then began
modifying carts, trailers, and other farm
equ i pment with used car parts. For $ 1 5, a
farmer could rebuild h i s horse-d rawn
mower for tractor use and mow up to fou r
ti mes as much hay a day.

Agricultural Engineering

Reducing the odd s for
permanent hearing loss
"Then" tractors screeched and
clattered, and some people had the notion
that the more noise a tractor made, the
more horsepower it had. "Now" tractors
don't scream so much, but they still throb
and roar.
The ag engi neers at SDSU were well
acqu ainted with reports that farmers of all
ages suffer permanent hearing loss after
working around their machi nery for long
hours.
Add to the excessive noise the extremes
i n temperature. dust, and sometimes tox ic
pesticides a farmer encounters while
seated dangerously high on top of a
mach ine, and you' l l see why there's been a
steady demand for tractor cabs since the
early 1 960's.
Cabs are only the framework for
providing safety and climate control. Ag
engineers at SDSU are continuing their
work on a system that can be built into the
cab to create comfortable working
cond itions.
They have investigated many angles.
from acoustical ear muffs to air
distribution systems. When you visit the
SDSU campus, you may see a student
going nowhere in a tractor cab on a
parking lot . He is testing a new wrinkle i n
cab design that may eventually bring more
comfort to the working farmer.

In the 1 940's power take off (PTO)
equipped tractors put an end to grou nd
driven tractors, and the small combine
was developed. The binders and large
threshers (your parents called them
"thrashers") ceased to dominate the
harvest fields.
In the 1 960's ag engineers developed a
pasture furrower to help conserve
moi sture. It keeps pastures at high
productivity d u ring the summer months
and reduces water r u noff and soi l erosion
without destroying the sod. The pasture
fu rrower has been used successfu lly in
native pastures in both eastern and
western South Dakota u nder various soil
types and cond itions. It can be
constructed i n a wel l -equ i p ped farm shop
from commercially available parts.
F i rst cousin to the fu rrower is the
SDSU-developed interseeder. It digs out a

furrow in a pasture and d rops legume or
grass seeds in the cleared space. Pastures
can be brought up to qual ity and
productivity much faster than by doing a
start-from-scratch renovation.
The original idea came from a c l ass
project assigned to eight senior students.
Most parts are commercially available,
and the few custom-bui lt pieces can be
put together by any handy farmer.
A cowlick doesn 't respond to greasy kid
stuff. A cowlick is also a device that r u ns
on animal power, specifically tongue
power. When a cow licks a wheel revolving
in a tank of liquid feed, she automatically
measu res out a portion of feed. The device
works under both feedlot and range
conditions d u ring winter and summer.

Plant Science and Ag Engineering
departments were asked to look i nto the
problems and possibilities of irrigation.

In 1 951 the department helped develop
a l i ghtweight aggregate that could be
used i n the production of concrete block.
The most suitable material for this type of
block was shale that comes from the
Pierre formation.
The production process involves sizing
and heating the shale to such a
temperature that the surface becomes
pyroplastic and the particles expand and
become hollow. The block surfaces are
glazed so they will not absorb water or
become soft when wet. The product is 50
percent l ighter than the standard concrete
block. It also has better thermal insu lating
and acoustical properties.
Lightweight concrete block is now
commonly used by builders throughout
the area.
An alternative to
a cloudless sky
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"Then " farmers anxiously read the skies
for rain d u ring the growing season. "Now"
some of them read their tensiometers,
instru ments that record available soil
moisture. And turn on the water.
When the suggestion came out that
about 750,000 acres in east-central South
Dakota might be su ited for i rrigation, the

Natu rally, there are advantages to
i rrigation . For example, an alfalfa grower
i n the Redfield area where the first
research was conducted could harvest
three crops if he had water available. The
dryland farmer could only hope to
produce one crop d u ring most years.
An irrigation farm for the department
was established near Brookings i n 1 954,
as an aid for both teaching i rrigation
technology and for condu cting research.
Ag engineers and agronomists worked
together to evaluate the evaporation rates
from sprinkler systems, and determined
the time when different crops reached
their peak water requirement needs.
Corn's peak requirement is arou nd
tasseling time; alfalfa's around the middle
of July with a long, high-use period ; and
small grains need water somewhat earlier
than alfalfa.
Maintaining a strong educational
program has requi red considerable
changes and revisions over the past
decades.
The development of the d igital
com puter as a research and teaching aid
has led to the incorporation of computer
programming courses in both the
u ndergraduate and graduate programs.

The increasing i mportance of preserving
o u r environment has also affected the
curriculum . Cou rses in climatology and
meterology have been added so the
interaction of these with crop prod uction.
livestock housing, and our dai ly lives may
be better understood.
A design course has evolved, where
actual design situations are defined, and a
product is constructed , tested, and
analyzed . These projects are often
conducted with agricultural companies,
so that more realistic conditions and
i ncreased student-ind ustry contacts are
established.
E m phasis must be inc reased on the
solving of food shortages. This wou ld
include the development of technology for
harnessing energy from renewable
sources l ike the wind and sun, and for
applying these new energy forms to
agricultural uses.
Solar energy is being used to supply
heat for drying shelled corn and hay, for
example.
Since the disposal of livestock wastes
on croplands is the most efficient
utilization of this material, ag engineers
are determin ing what concentrations of
livestock wastes may be applied to
cropland without producing adverse
effects on the soil and crops.
Developing harvesting and processing
systems further to save labor and i mprove
product quality and un iformity, increasing
irrigation i n South Dakota and the average
production of irrigated land per acre are
other goals of today's agricultural
engineers.
The agricultural engineers of today. just
like those of the past, work i n almost all
areas related to farming, while striving to
preserve man's environment.
0
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